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ABSTRACT 

(Distribution  Limitation  Statement  No.  2) 


This  report  describes  in  some  detail  the  addition  of  a  fracture  routine  to 
FUF r  66,  a  one-dimensional  Lagrangian  hydrodynamics  computer  program.  The 
report  concerns  itself  mainly  with  the  logic  required  in  creating,  following, 
and  deleting  free  surfaces  using  a  simple  tension  criterion  for  fracture  plane 
location. 
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SECTION  I 
INTRODUCTION 


This  report  describes  a  method  of  handling  material  fracture  in  PUFF  66, 
a  one-dimensional  Lagranglan  hydrodynamics  computer  program.  (The  reader  is 
referred  to  AFWL-TR-66-48  for  a  detailed  description  of  the  basic  code.)  The 
changes  made  to  PUFF  66  are  discussed  and  a  listing  of  the  revised  program  is 
provided,  with  a  sample  problem  demonstrating  the  use  of  the  modified  program. 

The  fracture  routine  creates  right-  and  left-hand  free  surfaces  or  boundaries 
at  a  location  where  the  fracture  criterion  has  been  exceeded  and  then  follows 
these  surfaces  as  the  program  progresses.  If  the  two  surfaces  should  come  in 
contact  at  some  later  time,  they  are  combined,  the  free  surfaces  are  deleted, 
and  the  resulting  zone  boundary  is  given  a  new  fracture  strength.  This  report 
is  concerned  with  the  code  mechanics  required  in  creating,  following,  and 
deleting  the  free  surfaces;  no  attempt  is  made  to  address  the  question  of 
fracture  criteria.  Tension  is  used  as  the  fracture  criterion  although  another 
criterion  could  be  substituted  with  little  change  to  the  rest  of  the  routine. 

Although  this  report  is  concerned  only  with  PUFF  66,  a  radiation  deposition 
code,  the  same  approach  with  minor  modifications  can  be  adopted  to  P  PUFF  66, 
the  flyer  plate  version  of  PUFF. 
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SECTION  II 

COMPUTER  CODE  IMPLEMENTATION 

The  insertion  of  a  fracture  or  spall  capability  into  PUFF  can  be  separated 
into  two  segments:  (1)  the  criterion  to  be  used  in  defining  when  a  material 
should  fracture,  and  (2)  the  code  mechanics  used  to  create  and  follow  the 
fret  surfaces  resulting  from  a  fracture.  As  stated  in  the  introduction,  the 
criterion  used  with  this  routine  is  simple  tension.  Once  the  magnitude  of  the 
tension  in  an  area  is  greater  than  the  strength  assigned  to  the  material,  the 
material  is  considered  to  have  spalled  and  the  appropriate  action  is  taken  to 
create  and  follow  the  resulting  free  surfaces.  This  criterion  was  chosen 
because  of  its  simplicity.  The  mechanics  of  handling  the  fracture  are  relatively 
independent  of  the  criterion  and  a  more  realistic  criterion  can  be  Incorporated 
with  only  minor  changes  to  the  rest  of  the  routine. 

The  routine  identifies  fracture  by  comparing  the  zone-mass-weighted  average 
tension  of  two  adjacent  zones  to  the  strength  of  the  material  attributed  to  the 
zone  boundary  between  the  zones.  If  the  average  tension  exceeds  the  strength 
of  the  zone  boundary,  the  routine  creates  right-  and  left-hand  free  surfaces 
at  the  boundary.  The  existing  zone  boundary  is  used  as  the  left-hand  free 
surface,  while  a  new  boundary  is  introduced  to  act  as  the  right-hand  free 
surface.  This  boundary  la  essentially  imaginary  in  that  it  does  not  change  the 
zone  number  of  the  following  zones.  Both  surfaces  are  given  the  position  and 
velocity  of  the  original  zone  boundary;  the  velocity  in  subsequent  cycles  is 
calculated  using  the  same  equation  used  to  calculate  front  and  rear  surface 
velocity  in  PUFF  66.  The  resulting  free  surface  motion  is  followed  cycle  by 
cycle  by  a  special  spall  path  in  the  HYDRO  subroutine  and,  if  the  two  surfaces 
come  in  contact,  they  are  combined,  the  imaginary  zone  boundary  is  deleted,  and 
the  resulting  zone  boundary  is  given  a  strength  of  zero. 

The  majority  of  the  additions  and  changes  required  to  incorporate  the 
fracture  scheme  into  PUFF  are  found  in  the  HYDRO  subroutine  with  minor  changes 
in  the  GENRAT,  REZONE,  EQUATION  OF  STATE,  and  EDIT  subroutines.  No  new  sub¬ 
routines  were  needed.  These  changes  are  discussed  in  some  detail  in  the  follow¬ 
ing  paragraphs.  Four  new  dimensioned  variables  were  added  to  PUFF  66.  Two  of 
these,  TSPALL  (801)  and  US  (100)  are  located  in  the  common  declaration  while 


2 


AFWL-TR-69-73 


XS  (100)  and  SM  (100)  are  dimensioned  in  HYDRO.  The  variable,  TSPALL,  is  the 
zone  boundary  spall  strength  in  dynes  per  square  centimeter  and  i-c  used  in 
several  subroutines.  US  is  the  velocity  of  the  right-hand  free  surface  of  a 
fracture  and  is  used  in  HYDRO  and  in  the  momentun  calculation  of  the  EDIT  sub¬ 
routine.  The  variable  XS  is  the  position  of  the  right-hand  free  surfaces  and 
SM  is  the  storage  for  the  momentum  edit  of  the  spalled  sections  calculated  in 
HYDRO. 

1.  GENRAT 

The  material  strength  for  the  fracture  criteria  is  read  into  the  program 
in  the  GENRAT  subroutine  as  part  of  the  material  data.  The  existing  material 
variable  PMIN  is  used  for  this  purpose.  It  possesses  the  units  of  dynes  per 
square  centimeter  and  is  negative  in  keeping  with  the  sign  convention  used  in 
PUFF.  The  material  strength  is  converted  to  the  zonal  parameter  TSPALL(J)  at 
the  same  point  in  the  program  that  GENRAT  initializes  the  other  zone  variables. 
If  PMIN  is  given  a  value  of  zero  for  a  material,  TSPALL(J)  for  the  zones  in 
that  material  is  set  to  an  arbitrarily  large  negative  number  which  effectively 
locks  out  the  spall  routine  in  the  material.  An  option  allows  the  user  to  read 
in  the  spall  strength  for  an  individual  zone  boundary  such  as  a  material  inter¬ 
face.  The  flag  for  this  option  is  NSPAL  which  is  set  to  the  number  of  specific 
inputs  desired.  Each  input  consists  of  a  separate  card  following  the  JEDIT 
input  card  in  sequence  and  contains  the  index  number  of  the  material  Involved, 
the  fractional  thickness  of  that  material  at  which  the  input  is  to  be  located, 
and  the  material  strength  desired  at  that  location.  The  spall  strength  Is 
given  to  the  zone  boundary  nearest  the  indicated  location  after  zoning  is 
completed.  This  specific  input  overrides  the  general  material  input  MIN. 

2.  HYDRO 

Subroutine  HYDRO  contains  the  majority  of  the  changes  required  in  incor¬ 
porating  the  spall  routine.  These  are  grouped  for  the  most  part  into  four 
sections:  (1)  the  check  against  the  fracture  criterion  which  creates  the  free 
surfaces  when  fracture  occurs,  (2)  the  spall  path  which  updates  the  velocity 
and  position  of  the  free  surfaces  created  by  fracture,  (3)  the  combine  routine 
which  checks  to  see  if  the  free  surfaces  have  come  in  contact  and  if  so  deletes 
them,  and  (A)  a  momentum  edit  of  the  spalled  regions. 

As  the  stress  of  each  zone  is  updated,  the  stress  in  that  zone  end  the 
stress  in  the  zone  immediately  preceding  it  are  checked.  If  both  zones  are  in 
tension,  the  zone  mass  weighted  average  of  the  tension  in  the  two  zones  is 
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calculated  and  this  result  checked  against  the  material  strength  attributed 
to  the  zone  boundary  b:  feen  the  two  zones.  If  the  tension  exceeds  the 
boundary  strength,  the  Serial  is  considered  to  have  fractured  at  that  point 
and  the  strength  of  the  boundary  is  set  equal  to  1.234  as  a  flag  to  mark  the 
fracture  during  the  rest  of  the  program.  These  zone  boundaries  are  then 
treated  as  left-hand  free  surfaces  by  the  spall  path  in  HYDRO  when  their 
position  and  velocity  are  updated.  The  right-hand  free  surface  is  also 
created  at  this  time.  Given  the  same  initial  position  and  velocity  as  the 
left-hand  free  surface  (the  position  and  velocity  for  the  original  zone 
bounds r”),  this  boundary  is  treated  as  a  right-hand  free  surface  in  the  spall 
loop.  The  spall  locations  are  indexed  consecutively  from  left  to  right  for 
identification  purposes  and  a  check  is  made  to  update  the  index  numbers  for 
spall  locations  to  the  right  of  the  new  fracture.  Upon  establishing  a  spall 
location,  the  program  provides  an  edit  print  giving  the  spall  location,  time 
of  spall,  the  zone  mass  weighted  average  of  the  stress  of  the  i.tfo  zor  »s 
involved,  the  strength  at  the  zone  boundary,  and  the  total  number  of  spalls 
existing  at  that  time.  A  flag  is  also  set  which  calls  for  a  momentum  edit  at 
the  completion  of  the  HYDRO  cycle. 

The  spall  path  in  HYDRO  keeps  track  of  the  free  surfaces  created  by 
fracture,  calculating  the  velocity  and  position  of  the  two  free  surfaces  at 
zones  flagged  by  TSPALL(J)-1.234.  As  discussed  above,  the  expression  used  to 
calculate  boundary  velocity  as  a  function  of  stress  and  time  is  the  same  as 
that  used  to  calculate  the  free  surface  velocity  of  the  front  and  rear  surfaces 
in  PUF"  66. 

When  HYDRO  updates  the  positions  of  the  two  free  surfaces  of  a  fracture  in 
the  spall  op,  it  checks  to  see  If  the  surfaces  have  come  together.  If  the 
free  surfaces  have  come  In  contact  during  the  time  step,  the  program  '’combines" 
them.  After  combination  the  imaginary  right-hand  free  surface  is  deleted  and 
the  spall  strength  of  the  boundary  reset.  Given  a  strength  of  zero,  the  inter¬ 
face  may  freely  separate  at  a  future  time.  Upon  combination,  the  velocity  of 
the  zone  boundary  replacing  the  two  free  surfacer  is  calculated  in  such  a  way 
as  to  conserve  momentum,  and  the  initial  position  of  the  boundary  is  calculated 
as  a  ratio  of  the  zone  masses  considering  the  relative  positions  of  the  free 
surfaces  prior  to  combination.  As  with  the  creation  of  the  free  surfaces, 
any  spall  locations  to  the  right  of  the  one  being  combined  must  be  re-indexed. 
An  edit  print  provides  ;:one  number,  position,  and  problem  time  at  combination, 
and  a  flag  is  set  so  that  the  zone  is  not  checked  for  spall  during  that  cycle. 
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Before  HYDRO  is  exited  after  completion  of  a  cycle,  a  flag  is  checked  to 
see  if  a  fracture  occurred  during  the  cycle.  If  so,  an  edit  print  routine 
provides  the  momentum  of  all  of  the  spalled  regions.  The  momentum  calculation 
uses  the  mass  of  the  zone  and  the  average  velocity  of  the  tvo  corresponding 
zone  boundaries. 

3.  REZONE 

Some  changes  to  the  REZONE  subroutine  are  necessary  to  keep  track  of 
TSPALL(J),  both  as  a  variable  and  as  a  flag  marking  fractured  zones,  during 
the  combine  and  divide  operations  or  the  subroutine. 

The  divide  section  of  REZONE  includes  these  changes  necessary  to  re-index 
TSPALL(J)  to  the  right  of  the  divided  zone.  The  left  half  of  the  newly  divided 
zone  takes  on  the  same  value  of  TSPALL(J)  as  the  zone  to  the  left  of  it  unless 
that  zone  is  a  spalled  zone,  in  which  case  it  assumes  the  value  that  the  divided 
zone  held  originally.  The  right  half  of  the  divided  zone  keeps  the  value  of 
TSPALL(J)  held  by  the  original  zone.  This  is  done  to  keep  individual  zone 
strength  inputs  from  multiplying  or  spreading  from  their  Intended  location 
during  divide  (i.e.,  a  zero  zone  strength  input  at  a  material  interface  will 
remain  as  a  value  for  only  one  zone). 

In  the  combine  loop  of  REZONE  a  check  is  made  to  see  if  either  of  the  two 
zones  to  be  combined,  or  if  the  zone  immediately  on  the  left  and  on  the  right 
of  these  two,  is  flagged  as  fractured  zones.  If  so,  that  zone  is  bypassed  and 
the  next  zone  is  checked.  This  is  necessary  to  conserve  momentum  in  the 
problem.  The  equations  used  to  adjust  the  zonal  parameters  when  combining  two 
zones  will  not  conserve  momentum  In  the  region  of  a  free  surface.  The  spall 
strength  of  the  REZONE  combined  zone  is  the  lesser  of  the  two  zones  combined. 
Provision  is  also  made  to  re-index  the  TSPALL(J)  variable  to  the  right  of  the 
combined  zone. 

4.  EQUATION  OF  STATE 

The  only  change  required  in  the  EQUATION  OF  STATE  subroutine  is  the  deletion 
of  PMIN  from  the  equation  where  it  was  previously  used  to  limit  the  tension 
which  a  material  could  achieve.  The  equation 

PI  -  AMAX  1  (PMIN(M),  (E1-TS1)*TS2*RH0(M)) 

was  replaced  by 

PI  -  (E1-TS1)*TS2*RH0(M)) 
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5.  EDIT 

The  changes  to  the  EDIT  subroutine  involve  the  momentum  calculation  which 
sums  all  of  the  positive  and  all  of  the  negative  momentum  in  the  problem. 

These  calculations  must  be  corrected  in  the  case  of  fractured  zones  to  account 
for  the  free  surface  velocities. 
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SECTION  III 

USE  OF  THE  MODIFIED  CODE 


The  fracture  routine  has  many  applications  such  as  studying  the  effect  on 
shock  pulse  profile  and  momentum  transfer  during  fracture  in  materials  and  at 
material  interfaces.  It  can  be  combined  with  a  routine  that  calculates  the 
temperature  of  materials  caused  by  energy  deposition  to  remove  front  surface 
vapor  and  melt,  thereby  significantly  Improving  momentum  calculations.  Added 
to  the  plate  slap  version  of  PUFF,  the  fracture  routine  can  be  used  to  allow 
the  flyer  plate  to  rebound  from  the  target  giving  a  more  realistic  treatment  of 
flyer  plate  experiments. 

Use  of  the  routine  is  quite  straightforward,  requiring  only  a  strength 
parameter  for  each  material  In  addition  to  the  data  already  required  by  PUFF  66. 
Its  function  can  be  suppressed  in  any  material  by  simply  setting  R1IN  to  zero 
for  that  material.  Unless  a  large  number  of  fractures  occur,  the  execution 
time  in  HYDRO  and  the  total  problem  execution  time  are  not  significantly 
affected  by  the  routine. 

Some  problems  with  the  REZONE  subroutine  can  be  encountered  when  using  the 
fracture  routine.  When  REZONE  is  used  to  adjust  the  zone  mesh  in  the  vicinity 
of  a  pressure  pulse,  the  smaller  zones  in  the  problem  will  normally  be  found  in 
the  pressure  pulse.  These,  then,  are  the  zones  that  will  constrain  or  control 
the  size  of  the  time  step  because  the  time  step  cannot  exceed  the  shortest 
shock  transit  time  found  in  any  zone  in  the  problem.  As  the  pulse  progresses 
an  d  attenuates,  REZONE  allows  the  zone  size  under  the  pulse  to  increase,  there¬ 
by  letting  the  time  step  increase.  This  in  turn  allows  the  problem  to  reach 
completion  in  fewer  cycles.  If  two  zones  that  are  adjacent  or  in  close  prox¬ 
imity  should  fracture,  REZONE  may  not  be  able  to  adequately  combine  the  zones 
between  them,  and  will  produce  small  zones  that  may  control  the  time  step  for 
the  rest  of  the  problem,  signi f icantly  increasing  the  nunber  of  cycles  and  thus 
the  computer  time  required  to  complete  the  problem.  This  is  especially  true 
for  front  surface  fracture  where  the  initial  zoning  is  normally  quite  fine.  A 
similar  problem  can  be  encountered  for  a  single  fracture  near  the  front  surface, 
since,  as  discussed  in  Section  II,  REZONE  is  not  allowed  to  combine  zones  in 
the  immediate  vicinity  of  a  fracture  to  conserve  momentum.  If  the  zone  size  in 
the  area  of  a  fracture  is  small,  these  zones  may  then  control  the  time  step. 
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One  possible  approach  to  correcting  the  first  problem  is  to  artificially 
force  the  code  to  allow  a  certain  number  of  zones  or  a  certain  distance  between 
fracture  locations.  This,  of  course,  will  produce  a  corresponding  loss  in 
accuracy  in  fracture  location.  In  the  second  case,  the  best  solution  is  to 
modify  the  combine  section  of  REZONE  to  allow  momentum  conservation  while 
combining  zones  in  the  area  of  the  fracture.  Neither  of  these  corrections  has 
been  incorporated  into  the  present  program. 

A  potential  problem  that  should  be  kept  in  mind  when  using  the  fracture 
routine  again  concerns  the  REZONE  subroutine.  While  REZONE  provides  a  fine 
mesh,  with  correspondingly  good  resolution,  for  pressure  pulses,  it  does  not 
do  this  for  tensile  pulses.  A  tensile  pulse  in  PUFF  66  often  travels  in  an 
area  where  the  zones  are  quite  large,  resulting  in  a  loss  of  pulse  resolution. 
Short  of  major  reprogramming  or  replacement  of  REZONE,  one  correction  for  cases 
where  this  could  be  a  problem  is  the  use  of  uniform  zoning  throughout  the 
problem.  This  is  not  satisfactory  in  many  cases  because  of  the  increase  in 
problem  time. 

The  sample  problem  provided  in  Appendix  11  demonstrates  the  use  of  the 
fracture  routine  with  its  various  options.  The  problem  is  a  two-material 
problem  similar  to  the  sample  problem  used  in  the  PUFF  66  technical  report,  run 
with  the  fracture  modification.  Material  1  was  assigned  a  strength  of  5  x  109 
dynes/cm2.  This  value  is  somewhat  smaller  in  magnitude  than  the  trailing 
tensile  pulse  at  the  front  surface,  thus  providing  an  example  of  front  surface 
fracture.  The  boundary  between  the  two  materials  was  given  a  strength  of  zero 
to  demonstrate  the  option  of  assigning  strength  to  Individual  zones,  while  for 
the  second  material  PMIN  was  set  to  zero  suppressing  the  fracture  routine  in 
that  material.  The  normal  PUFF  output  is  listed  with  graphs  of  pressure  versus 
distance  at  several  problem  times.  The  solid  vertical  straight  lines  in  these 
plots  indicate  free  surfaces  while  the  dashed  vertical  line  indicates  a  material 
interface.  Only  one  free  surfice  is  marked  for  each  fracture  location.  Start¬ 
ing  with  the  second  plot,  the  deviation  of  the  sample  problem  run  without  spall 
is  marked  by  a  dashed  line.  Note  that  the  material  interface  fractured  before 
the  1.31-micro8econd  plot. 
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APPENDIX  I 

FORTRAN  LISTING  OF  PUFF  66  WITH 
FRACTURE  CAPABILITY 
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PROGRAM  PUFF  66I1NPUT. OUTPUT. TAPE6*TAPE4) 


c 

PUFF  66 

P66 

10 

c 

P66 

20 

COMMON  CSI801) »0<8ol>  *£<801>  *P<801> *0(aoi>  *S(a01>  tSO<801>  *U(80l> • 
107(^01)  »2M (801)  .TSpAlU*01  )  tUS(lOO) 

30 

c 

P66 

50 

common  AMU (ft) .cuSPi (ft) .CUSP* (ft) fCUSPC (6) .CUSPO(ft) .CUSPG(ft) .CUSPS (ftpftft 

60 

1) .DISCPTI12) *EQ5Tc (6) ,£0STd<6) «E0STE (6) » EOSTfl (6) iEQSTH<6) «E0STN(6)p66 

70 

2 . EOSTS ( 6 ) ,J8N0(6) .JEOtT (10) ,JOR8(10> ,PMlN(6) ,RM0(6) , 

iSSTOP (5) ,SS(80P66 

80 

31,5) .START (5) *TEOIt(25) .X (801 ) . YAOO (6) ,YmU(6) .TO (6) 

P66 

90 

c 

P66 

100 

COMMON  CKS.CO .Cl .OTN.oTNH, IT. JCTCS. JFIN. jSM*X. JSMftXI. JPZL. JSTaP. JTPftft 

110 

lS, J2PUL,LINE,LOzHlj,N, NJEDIT, NMTRLS.NPBIN, NBC jON.NRi 

;,NSPEC,nT|PE,NP06 

120 

2tEOT.PoTNfO,PoTpOS,SOURM,SK2M, SNA*. SSTOPM. TIME. TS.M1 

’aPE  P66 

ljO 

c 

P66 

uo 

c 

ZEROES  COMMON 

866 

Iso 

DO  1  JbI, 13037 

P66 

160 

1 

CS(J)«0. 

P66 

170 

CALL  GENPAT 

P66 

180 

N»1 

P66 

190 

2 

CALL  HYDRO 

P66 

200 

c 

STOP  PARAMETERS 

866 

210 

IF  (SMAX)  11,11,3 

866 

22  0 

3 

IF  (TIME-TS)  4,ft,8 

P66 

230 

4 

IF  (N.JCYCS)  5,8,8 

866 

240 

5 

IF  (X(JSMAX).CKS)  6,8,8 

P66 

250 

6 

IF  (SENSE  SWITCH  2)  7,12 

866 

260 

7 

PRINT  39,  N 

P66 

270 

8 

WTAPE«1, 

P66 

280 

CALL  EDIT 

866 

290 

IF  (NJEDIT)  9,10,9 

866 

300 

9 

END  FILE  4 

866 

310 

REWIND  4 

866 

320 

10 

END  FILE  6 

866 

330 

REWIND  6 

866 

340 

STOP 

866 

350 

11 

PRINT  38,  N 

P66 

360 

STOP 

P66 

370 

c 

EDIT  CONTROLS 

866 

380 

12 

IF  (NJEDIT)  13. 18.13 

866 

350 

13 

JRwJEOIT ( 1 ) 

P66 

600 

IF  <S(JB«1>>  16,18,14 

866 

♦10 

14 

DO  15  1*1,NJE0IT 

P66 

♦to 

JR«JEDIT ( I ) 

866 

♦30 

15 

write  (4)  JORO(I)  .jEDlTd)  ,S(j8*ll  .TImC.N 

P66 

♦♦0 

JB»J8* 1 

866 

♦SO 

IF  ($( jR) *Q( jR) )  16, IS, IT 

P66 

♦60 

16 

PoTnEGbPDTNEO* (S( JR) *qi jb) )*otnm 

866  6T0 

Go  TO  18 

ppTPOSaPOTPOS* I S ( JB ) *0 ( JB ) 1 »DTNH 

8*6 

♦80 

17 

866 

♦*0 

18 

IF  (MOO(N.NTApE) )  20,18,10 

8** 

500 

19 

WTAPE«l, 

866 

•  10 

call  edit 

P66 

•to 

00  TO  22 

866 

•30 

20 

tF  (MOOIN.NPRIN) )  22,21,22 

866 

•♦0 

21 

WT*»E»0, 

P66 

•SO 

CALL  EDIT 

866 

•60 

C 

»E20Nr  CONTROLS 

866  sro 

22 

IF  (JZPUL)  26.26,23 

P66 

•80 

23 

IF  (M00(N,NRE20n> )  26,24,26 

P66  MO 

24 

IF  ( JSMA»-J2Rut--JSMAx!)  26,26,25 

P66 

600 

11 


^Tlai 


25  CALL  »F?ONE 

C  TIME  STEP  CALCULATION 

26  SK2M«AMINK.<j/Sk?M,1,2*0TNH) 

IF  (SSTOPm-TIHF)  £8,28,27 

27  SK2H»AMIN1 (,pi*snUPM,SK2N) 

28  DTN»DTNH 
0TNH«SK2M 

C  TIMP  EOIT 

IP  (NTfOT)  32,32.20 
28  WTAPE«1, 

CALL  EOIT 
IT»IT*1 

IF  :IT-26)  31.30,31 

30  IT«1 

TFDI T ( 1 ) »0 , 

31  NTEOT»o 

32  IP  ( TEOI T I  IT) )  35,35,33 

33  IF  <TlME*DTNH-TFOIT<ITn  35,34,3* 

3*  0TNH«TE0IT(IT)-TIME 

NTEnT«l 

35  TIME»TIME*OTNH 
DTN«DTN*DTNh 
N«N*  1 

IF  (DTNH)  36,36,2 

36  POINT  37,  N 
STOP 

C 

37  FORMAT  (//.2X,15hOTNH«o  AT  CYCLE. 15) 

38  FORMAT  ( // • ?X < 1 5hSmAX»0  AT  CYCLE, 15) 

38  Format  f 31 H  SENSE  SNITCH  2  is  ON  AT  CYCLE  IlO) 

EMO 


P66  610 
P66  620 
P66  630 
P66  640 
P66  650 
P66  660 
P66  670 
1*66  680 
P66  680 
P66  700 
P66  7lo 
P66  720 
P66  730 
P66  740 
P66  750 
P66  760 
P66  770 
P66  780 
P66  780 
P66  800 
P66  810 
P66  820 
P66  830 
P66  840 
P66  850 
P66  860 
P66  870 
P66  880 
P66  880 
P66  800 
P66  810- 


SIIR&OUTInF  HyOPO 

HYD 

10 

c 

HYD 

20 

COMMON  *0(801) .£(301) «p (90 1 > *0(801) • 3(801) »SD(801> «U(801>  ,YHVD 

30 

in? « «o i  >  *ZM(f»oi>  «tspall<aiii  J  »us<ioo> 

c 

HYO 

50 

COMMON  AMU (6) ,CUSPl (6) tCU$PA<6) .CUSPC<6> ,CUSPD(6> »CU$PG(6)  »CUSPSI6HT0 

60 

1) .DISCPTM2) ,E0STC(6> ,EQSTD(6) .EQ5TE<6) ,EQ$TG<6> teasing) ,EoSTN(6)HYD 

70 

?.EQSTS(6> * JBNO (6) *JEDIT(10> .JOPG(IO) ,PMlN<6) ,AH0<6) , SSTOP(S) tSS(80HVD 

AO 

31.5) »5TART(5)*TF0lT(25) .X ("Oil *YA00(6) *YMU<6) • VO (6) 

HYD 

90 

c 

HYD 

100 

COMMON  CKS.Cn,Ci»DTN,0TNH,IT,jCYCStJEIN.j3HAX,JSHAXl 

,j*zl»jstar.jthyd 

110 

1S.J7PUL,LIN£,LOZHIZ,N,NJEOIT,NNTRLS,NPRIN,NREION,NRZ 

,nspec,ntape,nhyd 

120 

2TEDT . POTNEO»POTPOS.SOURM.SK2M*SMAX*SSTOPM.t!ME*TS*VTAPE  HYD 

1 30 

V 

DIMENSION  XS(IOO),  SM(IOO) 

C 

HYD 

140 

sourm»sstoph 

HYD 

ISO 

Sk2m«0, 

HYD 

»60 

SMAXaO. 

HYD 

170 

Mai 

HYD 

1  AO 

LL*1 

HYD 

190 

MS*  1 

c 

LEFT  boundary  conditions 

HYD 

200 

IM1)BU(1)-0TN*(S(2)*Q«2) )/ZM(2) 

HYD 

210 

X  ( 1 )  aX  ( 1 )  .DYNMail  (  \  j 

HYD 

220 

c 

HYDRO  ZONE  LOOP 

HYD 

230 

DO  3*  Ja2,JFIN 

HYD 

240 

DOLnaO(J) 

HYO 

230 

OOLDaQ( J) 

HYD 

260 

POLD*P(J) 

HYD 

270 

c 

cHANor  material  index  and  ado  new  active  zone 

HYD 

280 

IF  (J-JBND(MI)  2.1.2 

HYD 

290 

1 

LL«LL* 1 

HYD 

300 

2 

IF  (J-l-JSTAR)  A. 3. 3 

HYO 

310 

3 

NWHATaJ 

HYD 

320 

CALL  SSCAL  (Nwmat.EAOO. J«1 ) 

HYD 

330 

E(J*n*EA00 

HYD 

340 

IE  <E(J*1)I  5,4.3 

HYO 

330 

4 

P  (  J* 1 ) eO  . 

HYD 

360 

GO  TO  A 

HYD 

370 

3 

IF  I0(j«m  6.6,7 

HYD 

380 

6 

Pt J«1 )«0. 

HYO 

390 

S ( J* 1 ) *0 • 

HYD 

*00 

GO  TO  A 

HYD 

*10 

7 

CALL  ERST  (E(J*l).n(J«l).P(J.ll.LL) 

HYD 

*20 

S( J»t )aP( J.l l-SDI J«l) 

HYO 

*30 

C 

CHECK  FOR  SPALLEO  zone 

a 

IE  ITSPALLIJ) .F0.1.I3A)00  TO  9 

c 

VELOCITY  CALCULATION 

HI J)aU(JI«0TH4<S< J*l>*«< J*ll-S«JI*0» JI)/«ZN(J»4ZNCJ*1M 

IF  (ARSt'iiJ)  ).LT.I.E.3|U(J)a0.0 

IMiaut  J)-U(J-l) 

c 

COORDINATE  CALCULATION 

ilJIaxi j>«DTNmpu(J) 

c 

DENSITY  CALCULATION 

01 J)*ZM( J)/(X(Jl-X»J-n  » 

GO  TO  10 

c 

SPALL  Path 

c 

VELOCITY  CALCULATION 

9 

tsp*ll»3 

•M  j»aujj» -DTNaCStJap  *81  J*l»  »/?*•!  J«l» 

D 


J 


c 


c 

c 


13« 

1*0 


10 


c 

II 

1? 


c 

13 

1* 


C 


1* 

IT 

1" 

l« 

20 

21 

C 

17 


US(MS)«US(MS) *0TN#  < S ( J) *0 ( J) )/ZM( J) 

ir  (*Hs(ii(jn  .lt.i.e-3)u(j)»o,o 
if  (AHS(UStMS)  )  .LT.1.E-3)'JSCMS)«0.0 
Dii»iis(ms)»U(  j-1  ) 

COORDINATE  CALCULATION 
X(J)«X»J>*DTNM*M(J> 

XS(MS>»XS(MS) ♦Otnh»US (MS) 

DENSITY  CALCULATION 

oi ji»zm( j ) / 1  *s  t  ms  > -x  < j-i>  i 

CHECK  FOR  COMBINE 
IF  (XS(MS) ,LT.XCJ>)  30  TO  10 

X(J)«X(J)*(*S(HS>-X(J) )#Zm(j*1)/(Zm(j)»Zm(J,1) ) 
OUaU(J)-lMJ-j) 

ISH«1SM-1 

IF  (HS-1.E0.ISM)  80  TO  1*0 
no  130  MaMS'ISM 
xsini.xjin.n 
us(in«us(ii*i) 

TSPALL ( J) aO . 0 
ISPALL»1 

xs(tSM*n»o,o 

"S< ISM«l)aO.O 

PRINT  Aft,  J.XIJ) .n.TTHE 

LINF.lINF.? 

IF  (LINE. LE. 50)  80  TO  10 

POINT  69 

LINE-0 

IF  (U(J) , I.T.0,0)  PBINT  ftftt  J.MS.N.XS(MS) .X(J) »X(J-1) 
P4VG«(P(  j)  ,pOL0) '2. 
nvaOTNH-Ou/ZMi J) 

IF  ( DU* 1 , )  11,1?, I? 

AOTIFICIAL  VISCOSITY  CALCULATION 
Q  ( J)  ■  (PI)*C0#C0-C  l  *CS  I  J) )  •OU*OAVQ 
IF  C)(J)-1,FS)  12,13,13 
0( J) -0. 

OnaO  , 

CS ( J) aft . 

ENERGY  AOOITION  r»OH  DEPOSITION 
IF  (TIme-OTnm-SSTOPH)  Ift.u.is 
‘uMATal 

C4LL  SSCAL  riMM*T,F400»J) 

E(J)«C(JI«E*O0 

STRESS  -  STRAIN  CALCULATION 
VFl_S»nV*DAVO 

SO(J)*SDt  |),*,/3.*AMU{H|*VELS 
V“C«3,/?.«S0( J>*S0(J> 

EMI)«0  (  Jl  /»HO  ( Ml  - 1  , 

tF  (vHc-?./j.*YoZU)*roZ(Jn  ia*ia,ia 

r»ZI J)avOZ(J) ,vAOO*H)*A8s(Ov)*0( J)aOOLO/tHO(N)/{,*.YNu(M) ) 
IF  (vhc-?./j.*v02( j|4ye|( j) )  |«, |«, 

Sn( j)*SO( J)*yOZ< j)4SO*T(Z./(3.*v-c> > 

CONTINUE 


IF 

IF 


ICNill  t**?l*2l 

(f  iJi.fOSTf  (*,)>  2i  t?i,?o 


So ( J) *8, 

PtSTC«Srn  jl«VELS/0*V8 
E I J) -E  t  J) -OISTF 

P  -  t  INTERPOLATION  SChEnC 
IF  (Pun  2?. ?). ?2 
C*LL  COST  (f ( j) ,n ( j) ,r2,mi 


hyp  530 
HYO  540 
HYP  550 
HYP  560 
HYD  5To 

hyc  5R0 
hyp  590 
HYD  600 
HYD  6)0 
HYO  620 
HYp  630 
HYO  6*0 

HYp  650 
HYD  660 
HYO  670 
HYp  6»0 
HyD  690 
H»o  Too 
HYO  TlO 
HYO  T?o 
HyO  Tjo 
HYO  740 
HYp  750 

HYP  760 
HYO  770 
HyO  TRO 
HYO  790 
HYp  %00 
HYO  *10 
HYO  8?0 
HYO  830 
MYo  *40 
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23 


ei«e < ji-pi j)«nv  mvd  850 

CAUL  EOST  (F 1 »n (  J) , Pi f H )  MTD  860 

E<J)«E(J)-<P2*P(J)*0(JI*00Ln)«nv/(2.-(Pl-P2)/P(J))  MYO  870 

CALL  COST  (F ( J) ,D(J) tP(J) ,M,  HVD  880 

St J)»P( J)»SO! J>  MYO  800 

C  CHECK  FOR  FRACTURE 

JS«J-1 

IF  (S(J) ,0E.O..O.S(JS> *OC*0*>OO  TO  41 


IF  (TSPALL(J) .EO.l. 234.0, TSPALL(J) .CO, 0.0)90  TO  41 
IF  (ISPALL.NE.O.O.TSPALLUS), CO. 1.234)00  TO  41 
SJ«(S(J)*7M(J)«S( JS)#2M(JS> )/<2M(J)»2M(jS> ) 

IF  (TSPALI.  <JS)*SJ. AC, 0.0)00  TO  41 
IF  (NS.LE.90)  60  TO  380 
PrInT  70 
STOP 

3«n  IsN«IS*«m 
It-ISM 

POINT  65.JS.AIJS) .N,T!M£,SJ,TSMlL(JS) .ISM 
TSPALL ( JS) *1 .234 

ts-l 

LINE«LINE*3 

IF  (LINE, LT. 50)  60  TO  40 
PRINT  60 
LINE-0 
00  TO  40 

3R0  XS(II)«*S(II-1 ) 

US  <  1 1  •  "1)5  ( I  I“I ) 

II.II-l 

AO  IF  (II. or. MS)  60  TO  300 
AS (MS) ■* ( jS) 

US(HS)«U(JS) 

ISP*LL«? 

C  SMAA  CALCULATION 


41 

IF  (S(J)-SMAX)  25,78.24 

24 

K«AA«S(J) 

MYD  *20 

JSMAAaJ 

MYO  930 

C 

SOUND  SPEED  CALCULATION 

MYO  960 

25 

IF  (OV)  ?7. 26.26 

MYO  950 

26 

DFUDQat . 001*0 ( J) 

MYO  960 

60  TO  28 

MYO  970 

27 

DFUD0«.000*O(J) 

MYO  989 

I" 

CALL  COST  (C(J> .OFUOO*OFUOa,Mt 

MYO  908 

OPORHOp ( PFUOO-P (J) )/( DFU08-0 1 J ) ) 

MYO 1000 

IF  (OPORMO)  20.20.30 

Mvoioie 

2« 

CSIJJPO. 

MYO 1020 

60  TO  31 

MYD1030 

30 

C5(J1«SQ»T (OPORMO) 

MY01040 

31 

SK2Nl»tCS(J)*2.»Ci4C8(J)-4.4C04C040u)/!I(Jl-HJ«l)l 

MYO 1050 

IF  (TSPALL(J). CO. 1.234)  8KtRlP(CS(J)»*.*Cl«CS(J)-4, 
lNSI-X(J-ll) 

•C0*C0*OU)/!*8l 

IF  iSA2M.tA|Mii  32,32.33 

MyOlOOO 

32 

SK2MP8K2N) 

MYOIOTO 

JTS"J 

MY01080 

33 

n«LL 

IF  ( ISP4LL.9C.2i  MS*m|*1 
tSPALL»0 

MV0I090 

C 

CNO  OF  CTCLC  CHCCKS 

MVOUOO 

IF  ( U < J ) )  39,34,38 

MV01110 

34 

IF  (N-i»  35*35*36 

35 

JSMAil.JSMAi.lO 

IF  (L07MI7I  36*37*36 

MY01160 

C 

JSTlD  CALCULATION 

MV0I1S0 

15 


36 

IF  (J-JSTAR) 

3P.38.37 

MyDU60 

37 

jstar*j-i 

HYDI170 

00  TO  39 

myduoo 

3fl 

CONTINUE 

MYOI190 

39 

JSTARaJFIN-I 
IF  (IS.LE.O) 

RETURN 

HYOI200 

C  SPALL  MOMENTUM  CALCULATION 

is*o 

l*o 

MS«1 

SMMaO 

00  63  JeZ.JFIN 

IE  1TSPALLU)  ,EQ. 1.234)  00  TO  60 
SMMaSMM.ZM (J)*|U|J)*U(J-1) )/2 
IE  (J.CQ.JEtN)  00  TO  62 
00  TO  63 

60  SmmbSmm«?m(j)*(U$(mS)*U(j«1) )/2 

MSaMS.l 

62  T  a  I ♦ 1 

SM ( I ) aSMM 
SMMaO. 0 

63  CONTINUE 

POINT  67.  (SM(J) .Jal.I) 

IaI/8 

LINE»LINf4l*3 

IE  (LINE. Lt. 50)  00  TO  64 

POINT  69 

LINE«0 

64  PFTURN 
C 

C 

65  FORMAT  (/•  aaa  SPALL  OCCUREO  AT  Z0NE*I4*  L0CATI0N*El2,**  Cm  AT  CY 

1CLE*I4*  T!ME8*E11.4*  SEC  SJ  TSPALL ( J) ••£! 1 ,4,/.9x*T0TAL 

?  -10  OF  FRACTURES  18*13) 

66  FORMAT  (/•  SSS  COMBINED  ZONE*!**  L0CATI0N*eI2.4*  CM  AT  CYCLE*!** 

1  TlMEa*EH.4*  SEC*) 

67  F0rm*T  (/•  MOMENTUM  AFTER  FrACTUrE*/ (BE14. 4}} 

6A  FORMAT  (•  NEGATIVE  DENSIT\  ZONE*U*  MS**Is*  CTCLC  NO*I*./.*  XS 

l(MS)**EH.**  X(J)a*El4.4*  X(J-l)a*El4,4) 

69  FORMAT  (1MI) 

70  Format  </*  program  mas  rEACHEO  the  no  0 f  SPALL*  DIMENSIONED*) 

ENO  HY01220" 
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SUBROUTINE  oenrat  8tN  10 

SEN  20 

COMMON  CS<801 ) *0 <801 )»E <801 ),P<801) *9(801 >»S(801) *80 <801 ),U(801)»YSEN  30 

10Z (801 ), ZM(80i J.TSPALL (801 i.US( 1001 

SEN  SO 

COMMON  AMU <8) ,CUSPl(6)»CUSPA<6)«CUSPC(6).CUSPD<6>*CUSP®i6>*eUSPS(6®EN  60 
1)  iOISCPT<12)  .EOSTC(6>  *C8$TD<6» tE0STE<6>«E®*T0<6>*E«STM<6>*E0STN<6>SEN  70 

2, COSTS (ft) | JBND (6) ,JEDIT(10) ,JOR8(10) *P*IN(6) ,RH0(6) »S$TOP (5) ,SS(80®EN  80 

31,5) ’START <$) »TE0IT (JJ) *X (801 > *YADD!6) *YNU<6)  »70  <6>  ®*N  80 

SEN  100 

COMMON  CKS,CO,CltOTN,OTNM,IT,JCTCS,JPINtJ$HAK,JSPAXl,JRZL.JSTAP,jTSCN  110 
1S.jZPUU*LINE*L0ZhIZ.N.NJC01T.NMTPlS.NPPIN«NPc20N«NRZ.NSPEC*nTaPE*N8EN  1*0 
?TF0TtPoYNEO,POTPOS,SDURM,SK2N,SMAX,$STOPN,TlNE,T5,NTAPE  8EN  130 

SEN  160 

ntMENSION  MATL (6) •  N0E<6>,  NZ<20>*  RZ<20>*  T 1 10* •  TBL<109>  ®*N  ISO 

SEN  160 

ntMENSION  AA (ft, 20) t  AC ( 10*109,6) ,  8(6,201*  E0BE(6,*0>*  EE ( lo> •  El (SEN  IT© 

lift, 109)  ®*N 

DIMENSION  MSPALL (6) ,RSPALL<6) ,TTSPAL<6) 

SEN  190 

EQUIVALENCE  (CS,AA),  (CS ( 1211 tAC> ,  (08(66611,8),  <CS (6781 ) »EDBE) ,  OEN  200 

1 (cS (6901 )  «EE>  »  (CSI6811) «EI)  SEN  *10 

OEN  *20 

READ  ALL  NON-ENEBOY  SOURCE  DEPENDENT  DATA  ®EN  230 

REAO  67*  (DIScPT (I), 1-1*12)  ®CN  *60 

READ  68,  NSPEC, NTEOT, NJEOIT,LOZHIZ,NSPAL 

IC  (NTEOT)  3,3,2  f*® 

READ  69,  (TE0IT(I),I-1, NTEOT)  *™ 

IF  (NJEDIT)  5,5,4  ®*N  *®» 

RF AD  68,  (JEOITdJ.lMl. NJEDIT)  ....  ®**<  290 

IF  (NSpAL.OT. OREAD  680,  (MSPALL ( I ) , RSPALl ( I ) »tT*PAL ( I ) , lal .NSPAL) 

READ  68,  NRZC.NMTRLS.JRZL. JZPUL , NPR I N , NT aPE , NPEZON , JCVCS 

RFAD  69,  C«S,TS, ANGLE  ®CN  3,0 

nmT«nmtrls-i  ®cn  3*2 

READ  68*  (NOE (Ml ,M»1,NMTRLS)  ®**  33® 

IF  (NMT)  T, 7,6  ®KN  340 

READ  68,  (JBNO(M) ,M»1»NMT)  ®**350 

RFAD  68,  JFIN, (NZ(L) *L"1»NRZC>  ®£N  3®° 

RFAO  69,  OX,TIME,(RZ(M),M«l»NRZC)  ®EN  370 

Dk«Dx/RZ(1) 

on  8  M»1«NMTRLS  ®EN  3J0 

READ  69^  3Som) IeOSTc(M) .EQSTDIM) .BUSTED .EOS7®**" ,E8STM(M) ,|QSTS«EN  610 
l (M) * PMlN ( m )  ®En  620 

READ  69,  cMPl(N>»CUSPA<M)*CUSPC«M>#CU§®D<*J»eU!MtN>»CUSPS|H)  ®tN  430 

RFAD  60,  Y0(N),AMU(R).YAOD(M),YMU(M)  ®*n  660 

FQSTn(m)»eOSTc(m)/eOST9(M)/(eQS7E{R)#*HO(M>)  ®EN  65O 

N0Ed»N0E(M)  4®0 

READ  69*  (AA*^*!) ,B<M,I) ,CO®C(B,I) ,I«l»N0ED)  8EN670 

CALCULATE  yONlNO  ®*N  4®0 

t  7-1  «EN  690 

DO  11  J.2.JFIN  J5H 

IF  (J-NZ(LZ))  10,10,9  ®£*  *10 

L7.LZ.1  ®*" 

nx-nX*RZ(LZ)  ®£" 

X ( J) -X ( J»1 ) *DX  ®XN  560 

PRINT  all  N0N-CNER8Y  SOURCE  DEPENDENT  DATA  ®EN  SSO 

PRINT  86  ®EN  *®° 

PRINT  67,  (DISCPT(K) ,K»1,12)  ®*N*?0 

PRINT  71  ®tN  **® 


12 

13 

14 

15 


16 

17 

la 


1« 

C 

C 

c 

c 

c 


c 


c 

c 

c 

c 

20 


21 

22 

23 

24 


28 

C 

26 


PRINT  73,  NRZC,NMTRLS,JRZL,JZPUL,NPRIN,NTAPE,LOZHIZ,JFlN,JCYCS,NREGEN  590 


1200  SEN  600 

PRINT  78,  ANGLE, TIME, CKS.TS  SEN  610 

PP1MT  7*  GEN  620 

PRINT  75,  <«2<I) ,N7{I) ,I«1,N«ZC)  SEN  630 

IF  (NJEDIT)  13, 13,12  SEN  6*0 

PRINT  88,  (JEDlTtl) ,I»l,NJEOIT)  SEN  650 

WRITE  (4)  {f)ISCPT(I)  ,I«1*12)  tNJCOlT  SEN  660 

IF  (NTEOT)  14,15,14  SEN  670 

PRINT  87,  ( TED IT ( I ) * I«1 •NTEOT)  SEN  680 

JBl«l  SEN  600 

DO  19  M«!.NMTBLS  SEN  700 

IF  (JRND(MI)  17,16,17  SEN  TlO 

JR2«JFIN  SEN  720 

SO  TO  18  SEN  730 

JR2bJBN1)(M)  SEN  7*0 

TMKNSb* ( JB2) -X ( JBi )  SEN  750 

PRINT  79,  MATL (M) , BHO (M) , JBl * JB2» THKN5  SEN  760 

JBIbJR?  SEN  770 

PRINT  80,  EOSTC(M) (EOSTD(H) «E0STE (M) ,E0STS(M) , EQSTM(M) ,EQSTS(M) (ESSEN  780 

lSTN(W) ,PMTN(H1  SEN  790 

PRINT  81,  CUSP1 <M) ,CUSPA(M) ,CUSPC(M) .CUSPD(M) ,CUSPG(M) »CUSPS!M)  SEN  000 

PRINT  82,  V0(M) ,AMU(M) «YAOO(M) ,YMU(M)  SEN  810 

NOEO«NOE(H)  SEN  820 

PRINT  83,  NOEO, ( A A (H, I ) ,B ( M, I ) , COSE (M,  I ) ,1*1 »N0ED)  SEN  830 

CONTINUE  SEN  8*0 

PRINT  86  SEN  850 

SEN  860 
SEN  870 

nULTI-ENERGY  SOURCE  CALCULATIONS  GEN  880 

GEN  890 
GEN  900 

anGLE«COS< ANGLE/57, 2957795 J  GEN  9io 

00  *9  nS«1 ,nSPEC  SEN  920 

REAO  ENERGY  SOURCE  DATA  GEN  930 

RFAO  68,  NHNU.NBR  GEN  9*0 

READ  69,  START(NS),SSTOP(NS1,(T(KK),EE(KK»,KKbI,N|B)  GEN  950 

SSToPMbAMAXI (SST0PM,SST0P(N3> >  gen  960 

GEN  970 

CALCULATE  ABSORPTION  COEFFICIENTS  SEN  980 

GEN  990 


IF  ( NHNU)  20,26,20  GEN1000 

FOR  ARBITRARY  SPECTRUW  GEN1010 

BEAD  70,  ( T8L ( l ) ,EI ( l • I ) » I»1 ,NHNU)  OEN1020 

00  2*  MbI.NMTBLS  GEN1030 

K«l  GEN10*0 

00  2*  I«l,NHNiJ  GEN1050 

IF  (ED0E(M,K)-T8LIIM  22,23,23  GEN1060 

k.K*1  GEN1070 

SO  TO  21  GFN10B0 

AC ( 1 • I »M) b»RHO (M) *AA(M,K)*(T8L(I) **S (MtK ) ) / ANGLE  GEN1O9O 

CONTINUE  GENllOO 

EITOT»0,  GEN1110 

no  25  H«1,NHNU  GEN1120 

Fill, II) «E I(1«II1 ‘ANGLE  GEN1130 

ETT0TbEIT0T*EI(1»II)  OEnIUO 

GO  TO  3*  GEN1150 

►  OR  RLACF  ROOT  SPECTRUM  GEN  11 60 

RFAO  69,  (T8L(I) ,Ib1,109)  GEN1170 

EHOTbo,  GENl  180 

no  30  MbI.NMTRLS  GENII9O 

00  3u  LbI ,N8R  GEN1200 


18 


Kal 

OEN1210 

00  30  I«1 , 109 

GEN1220 

27 

IP  (E06E(MfK)-T«t(I)*T(L>)  28,29,29 

SEN1230 

2« 

*aK«l 

OEN1240 

00  TO  27 

0EN125D 

29 

*C (L»1,H)«-RH0|M) ***(M,X) #{T8L( I )*T {L) ) 4*9 (M,K j /ANGLE 

OEN1260 

30 

CONTINUE 

GEN1270 

00  33  Lal.NBB 

OEN1280 

EE  <  L ) "EE ( L ) •ANGLE 

GEN1290 

00  33  Ial,109 

OEN1300 

IF  (1-99)  31(31 «32 

OEN1310 

31 

EKLdlaEF  (LI*. 01 

OEN1320 

00  TO  33 

BEN1330 

32 

EI<L*I)aEE(Ll*(001 

OEN1340 

33 

CONTINUE 

PEN1350 

c 

OEN1360 

c 

C*LCUU*TE  ENERGY  REPOSITION 

GEN1370 

c 

GEN 1380 

3* 

M«l 

GEN1390 

00  44  Ja2,JEIN 

GEN1400 

ESUNao. 

GEN1410 

IF  (J-l-JBNO(M) )  36(35(36 

GEN1420 

35 

M«M+1 

GEN1430 

36 

IF  ! NHNU)  37(40,37 

GEN1440 

C 

FOB  ARBITRARY  SPECTRUM 

GEN14S0 

37 

00  39  la] (NHNU 

GEN1460 

IF  (El  (l.D-l.E-20)  39(36,38 

GEN1470 

38 

EIZ-EI  (1,I)*(1.-EXP<AC<1»I,M)«(X(J)-K<J-1>  >  ) ) 

OEN1680 

EKl(I)afKl(I)-EI2 

GEN1490 

F5UHaESUM*EIZ 

GEN1500 

39 

CONTINUE 

GEN1510 

00  TO  43 

GEN1S20 

C 

FOP  BLACK  BODY  SPECTRUM 

GEN1530 

40 

DO  42  Lal.NBB 

GEN1540 

00  *2  la  1 , 1 09 

OEN1550 

IF  (El (L ( I ) “1 ,E-20 )  42(41(41 

GEN1560 

41 

ElZ"EI<L»I>*<l.-EXPt*C(L(I(M>*<X<JJ-Xl ) 1 1 

genisto 

El (L(I)»El (L(I)-EIZ 

GEN1580 

FsUHaEsUM*ClZ 

GEN1590 

42 

CONTINUE 

GEN1600 

43 

SSI J(NS)aESUM*4.l66E7/RH0lM)/(X(J>-X( J»l) 1 / (SSTOP INS) -START (NS>> 

OEN1610 

IF  (SS(J,NS)-l.El2/RMO(M) )  45,44(44 

GEN1820 

44 

CONTINUE 

GEN1630 

C 

energy  INPUT  edit 

GEN1840 

45 

IF  (NHNU)  47(46(47 

GEN 1*50 

46 

PRINT  72,  ( ThL  tI)*f«l*10^) 

oEn1660 

GO  TO  46 

GEN1670 

47 

PRINT  72,  (TbL(I) *I"1*NMNU) 

OEN1680 

4* 

PRINT  90 

GEN1690 

PRINT  HR.  EIT0T,NB8(START(NS> (SSTOP(NS) 

OEN1700 

PrInT  76 

OEnITIO 

PRINT  77,  (T(I) (EEII) »Iai(NB8) 

8EN1720 

PRINT  90 

GEN1T30 

49 

CONTINUE 

GEN1740 

c 

GEN1750 

c 

CLEAR  STORAGE  FOR  HYDRO 

GEN17*0 

c 

OEN1T70 

DO  50  Ial (BO  1 0 

GEN1780 

50 

CsltlaO, 

GENIT90 

C 

initialize  counters  and  constants 

GEN1800 

NRZ»50 

GCN1810 

coal .8 

GEN1820 

19 


•,Ui 


-.aiP'.itomxfrfc 


51 

52 

53 
C 


5* 

55 

C 

C 

C 


850 

850 


870 

880 

850 

800 

810 

C 

C 

C 


58 

57 

58 
58 
60 
61 


C1-.25 

IT-1 

NTEOTaO 

LINE-0 

PnTPOS«0. 

potnegbo. 

OTN.TIme 

r>TNH«TlME 

IP  (NJEDIT)  53*53*51 
DO  52  Ial.NJEOlT 
JOR<MI).JEOIT<I) 

CONTINUE 

initialize  zone  variables 

Mai 


00  55  Ja2.jrtN 
VOZ ( J) BYO (M) 

0( J) aRHO(M) 

?M ( J) a ( x ( J) -X ( J°1 ) ) *D ( J) 
TSPALL(J»b-PMIN(M) 

IF  (PMIN(M)  .EO.O.O)  TSPALLUHl. 
IF  <J-JBND<M))  55*5**55 

MaM«l 


E*15 


CONTINUE 


TSPALL(J)  INPUT 

IF  (NSPAL.LE.O)  00  TO  810 
00  800  lal*NSPAL 
MaMSPALL(I) 

K?aJBNO<M) 

IF  (K2.EQ.0»K2ajFIN 
IF  (M.OT.l)  00  TO  850 
Kal 

SO  TO  8*0 
KaJRNO(M.l) 

TMKSaX (K) ♦ ( X (K2)  »X (A) ) pRSPALL ( I ) 

IF  (RSPALLJI) .OT.O.)  00  TO  8T0 

JaK*l 

00  TO  880 

On  880  JaK.JFIN 

IF  (X(J) .OE.THKS)  00  TO  880 

CONTINUE 

N5PALL ( I ) aj 

ISPALL ( J) b-TTSPAL  < I) 

PRINT  16*«  (I.MSPAlL(I).TTSPAL(I)*I«1*NSPALlI 
CONTINUE 


REPOSITION  EDIT 

PRINT  a*.  (DISCPT (I)* la} *  12) 

MbI 

S'IMCALbO. 

00  6*  Ja2« jfim 
EPOao. 

On  56  lal.NSPEC 

EPObSS  ( J.  I )  *  ( SSTOP  <  I J  -START  ID)  «EP8 
IF  ( J-» jrnO(M) *1 1 )  58*57*5# 

MbM*  1 

IF  (Ep8*E0ST0(M) «1 ,E7)  58*58,61 

IF  ( JSTAR)  60*60*61 

JSTARbJ 

nx«x(j)-x(j-i) 


GENldao 
SEN] 8*0 
GEN18S0 
GEN1860 
GEN1870 
GEN1880 
GEN1890 
GEN1900 
GEN1 91 0 
OEN1920 
GEN1930 
GEN1 9*0 
GEN1 960 
GEM  960 
GEN1970 
GEN1980 
GEN1990 
GEN2000 


GEN20 1 0 
GEN2020 
GEN2030 


GEN20*0 
OEN2050 
GEN2060 
OEN2070 
GEN2080 
OEN2090 
OENZIOO 
0EN21 1 0 
GEN2120 
GEN2130 
GEN2140 

OEN2150 

0ENZ160 

GEN2170 

GEN2180 

GEN2190 


20 


n 


62 

63 

64 

65 

66 

C 

6? 

68 

69 

To 

Tl 

7? 

73 

74 

75 

76 

77 

78 

79 

80 
81 

92 

83 

84 

85 

86 

87 

88 

89 

90 
680 
164 


ERGP Ab£PO*RHO ( H ) *0X 
C»LP*«€»0p4*l .E-7/4, 186 
SUMC*L«SUMC*L*C*LP» 

print  85*  J.Ox.x ( J) *ER0PA«CAlPA*SUMCAl*EpG* YOZ( J) *ZM( J) t J 
IF  (M00(j.50)>  64*62*64 
IF  (J-JFIn)  63*64*64 
PRINT  84*  (niSCPT<I)»I«l*12) 

continue 

IF  (JSTAR)  65*65*66 

JSTARbJFIN 

PRINT  66 

RETURN 

FORMAT  ( 12A6) 

FqRm*T  (8110) 

FORMAT  (8E10.3) 

FORMAT  < 26 1 5, 7 > 

FORMAT  U6H  THIS  PROBLEM  WAS  RUN  WITH  PUPP  66  •••••* 

format  (13h  table  values/<ioeio,3./> ) 


GEN2400 

OCN2410 

0EN2420 

OEN2430 

GEn2440 

OEN2450 


1 5MNTAPF ,4X ,6HL0lMl 2,6X*4MJFIN,5x,5MJCyCS«4X *6HNpEZ0N* /* 1 0 1 1 0 ) 

FORMAT  I/12H  ZONING  USED/) 

FORMAT  ( 3X*6h  RaTIOE10,3.«H  TO  ZONE!*) 

FORMAT  (/17H  BLACK  BOOT  INPUT/) 

Format  (12H  tEMpERATURCBXiTH  EnErOy/.10(2E12,3*/)) 

FORMAT  (/.5X.5HANOLE*6X*4HTIMC*7X*3HCKS*BX*2HTS*/4Eio*3> 

FORMAT  (25h0mATeRIAL  PROPERTIES  FOR  AB»5x»*HRMO«El0.3*5x.7HrROM  J»OEN2*60 
1I4.1X.5HT0  J»I4,5X* 1XHTHICKNESS  >610.3)  8EN2670 

FORMAT  (/,10X.5hEoSTC10X,5HE0ST018X.5HEoSTE10XiSMEqsTGI0X.5HEoSTM1OEN2480 
10X.5HE0STS10X.5HEOSTN11X.4HPMIN/6E15.5I  9EN2490 

EORMAT  (/• 1 0X*5hcU8P1 10X iSHCUSPAI ox*5hcuspciox.shcuspdiox*5hcuspoioen25oo 
10X.5HCUSPS/8E15.5)  BEN2510 

FORMAT  (/, 13x*2HvO* 12x*ShaMu* 1 lX*AHyA00* 12x*3HTHUi/*4E15,5)  8EN2S20 

FORMAT  (//*6H  NOE  »I3* J9X.2HAA14X » IHBU X ,4NEDGt/**(M  l5**3E15.5/) >  BEN2530 
FORMAT  (1H1.12A6./SH0  J  6x*2H0X)3X, 1 HX 1 1 X *4HER8S1 OX  *  3hc*L 1  OX  * 7HSUOEN2540 
1M  CAL7X • 7MER0S/0M9X* 3HYOZ*8X*9HZONE  MASS4X* 1HJ//)  8EN2550 

FORMAT  ( 1 H  I3.8E14.5.I4)  OEN2560 

FORMAT  ( 1  Hi )  OEN2570 

FORMAT  I/15H  THE  TEOITS  ARE/(10E10,3/I >  8EN2580 

FORMAT  (/15H  THE  JEOITS  ARE/IOHO/)  BEN2590 

FORMAT  (6x.5MEITOT.7x.JHNBB,5X*3HSTART*5x.5HSSTOP»/*E»l>.3.n6.2El0«Cn*600 
1*3)  OCNtBlO 

FORMAT  (//)  8CN2620 

FORMAT  ( I10*?E10*3) 

P0PmAt  (•  SPALL  STRENGTH  OP  INOjviOuAl  ZONES*// (*<I*#.  TSPALL*#l3 
l*)B«Ein,3) ) ) 

ENO  GEN2630. 


21 


uoo  u 


c 


c 


c 


C 


1 

2 
3 


4 

5 

6 

7 

C 


• 

9 

10 
11 

12 

13 

14 


19 

C 


C 


SUBROUTINE  REZONE  PE7 

PEz 

COMMON  CS<801) ,0(801 ) ,£(8011  »P(8011 ,0(001) » S ( sO 1 ) t SO (801) ,  U ( rO 1 ) < YREZ 
107 (^01)  ,7**, 001)  ,TSBALL(801),US<100) 

PEZ 

COMMON  AMU(8( (CiiSPi (6) *  CUSP* (6) ,CUSPC ( 6) , CUSPO (6) ,CUSP0<6) fCUSPS(6PEz 
1) .OISCPTl 12) .E0STCI6) »EQSTD(6> *EQSTE<6) ,EQSTO(6> »EOSTH (ft) .EQSTNIftlREZ 
2,EQSTS<0|,J0ND<6*,JEDIT<1O),JORG<1O),PMIN(6),RHO(6)*SSTOP<5),SS<0OREz 
31*5) *ST*PT(5) .TEOIT(25) *  X (801 1 , YADO <61 * YMU(ft) .TO (61  PEZ 


PEZ 

COMMON  CKStCOtCl »DTN»0TNH* IT* JCYCS* JPIN, jSMax* JSMAXI » J0ZL, JST*R» JTREZ 


PEZ 

DIMENSION  SSL (5).  SSP(S>  REZ 

PEZ 

PEZONE  AHEAD  Of  MAX  STRESS  PEZ 

PEZ 

DETERMINATION  or  PULSE  to  be  USED  IN  DIVIDE  ROUTINE  PE2 

SSMAXaSMAX  PEZ 

SjSMAXajSMAX  PEZ 

IE  (X(JSMAXJ-XOSM)  1 ,7,7  PEZ 

00  2  JaJSMAX* JSTAP  PEZ 

IE  <S(J)-.5#SMAX)  3,2,2  PEZ 

CONTINUE  REZ 

<50  TO  7  REZ 

RSMAXaO.  REZ 

00  5  JJaJ, JSTAP  REZ 

IF  (PSMAX-SIJjn  4,4,5  REZ 

PSMAXaSUJJ  PEZ 

JRSMAXajj  PEZ 

CONTINUE  REZ 

ir  <RSMAx-.5*SMAX)  7,6*6  PEZ 

SMAXbRBMAX  PEZ 

JSMAXaJRSMAX  PEZ 

XOSMaX ( JSMAX )  PEZ 

MOMENTUM  CALCULATION  PEZ 

JSMAXIaO  REZ 

NZOIVDaO  REZ 

N7C0MBa0  PEZ 

EMVPP»0,  REZ 

JaJSMAX  PEZ 

JaJ.l  REZ 

IF  <U(J»)  10,9,9  PEZ 

Fm VPPaEMVPP«U ( J) •, 9  » ( ZM ( J* 1 1 ♦ ZM ( J)  1  REZ 

IP  (J-l)  10,10,8  PEZ 

JaJSMAX. 1  PEZ 

JaJ«l  REZ 

IF  <U(J))  13,13,12  PEZ 

FMVPP«EMVPP*U<J)*.9«(ZN(J*ll*ZN(Jl )  PEZ 

IF  (J-JSTAP)  11,11,13  REZ 

OTPPbEmvpP/SMAX  PEZ 

IF  (OTPP)  14,14,15  REZ 

SMAXaSSMAX  PEZ 

JSMAXaSJSMAX  REZ 

90  TO  120  REZ 

CONTINUE  REZ 

CALCULATE  OPTIMUM  ZONE  SIZE  POP  DIVIDE  REZ 

P7D  «a2, *0TPPaCS (JSMAX 1 /PLOXT ( JZPUL 1  REZ 

JaJSMAX  REZ 

divide  Entry  checks  pez 


10 

20 

30 

50 

60 

70 

80 

90 

100 

110 

120 

130 

140 

150 

160 

170 

180 

I9O 

200 

210 

220 

230 

240 

250 

260 

270 

280 

290 

300 

310 

320 

330 

340 

350 

360 

370 

380 

390 

400 

410 

420 

430 

440 

450 

460 

470 

4B0 

490 

500 

510 

520 

530 

540 


570 

5B0 

590 

600 

610 


22 


H 


I 


If  t JSMAx*50-jAh£AD)  16,17,17 

REZ  620 

16 

JOIV-50 

REZ  630 

00  TO  IS 

REZ  640 

17 

J0IV»75 

REZ  650 

J4h£AD»JSM*X*75 

REZ  660 

18 

J»J*1 

REZ  670 

IF  (J*1-JFIN)  19*50*58 

REZ  680 

19 

IF  (X(J)-x(J-D-RZOXJ  20*20,21 

REZ  690 

20 

IF  (J-JSMAX-JOIV)  18*58*58 

REZ  700 

21 

JFINObJFIN 

REZ  710 

jrnock«o 

REZ  720 

DO  23  M#1,NMTRLS 

REZ  730 

IF  (J-i-JBNO(M) )  24*22*23 

REZ  760 

22 

JRNOCKaM 

REZ  750 

23 

continue 

REZ  760 

mbNMTRLS 

REZ  770 

C 

DIVIDE  LOOP 

REZ  760 

24 

IF  (JBN0CK1  25*25*27 

REZ  790 

25 

R7R«(.5«(X(j-l)*X(jn-X<J-2))/(X(J)-X( J-2>  > 

REZ  800 

FL«E <  J-l ) *RZR* <E ( J) -C  C  J-l ) ) 

REZ  810 

SOL-SOU-l)  ♦RZR*(S0(J)-5DIJ-i)  I 

REZ  820 

vozL"voz(j-u*R2R*(roz(J)-roz(J-in 

REZ  830 

OL«n(J-ll*RZR«(D(Jl-0(J-ll) 

REZ  860 

00  26  lal.NSPEC 

REZ  850 

26 

SSL(I)aSS(J-lt I)*RZR«(5S(J*I)-SS(J-l*n  ) 

REZ  860 

IF  (J-JBND(N)l  27*29*27 

REZ  870 

27 

PZRa(XU*l)-.5*(X(J)*X(J-l)l)/(Xf  J*1I»«IJ-1)  ) 

REZ  880 

FR»E(J*l)*RZRP(E(JI-E(J*i)  » 

REZ  890 

soR"Sn(j*i)*RZR*(sn( ji-SD(J*in 

REZ  900 

Y0ZW"Y0Z(J*l)*R7R»(Y0Z(Jl-V0Z<J*ll) 

REZ  910 

nflan(j*n*RZR»(o«J)-o(J*i)  i 

REZ  920 

no  28  lal.NSPEC 

REZ  930 

2« 

SSR(I)bSS(J*1.I>*R7R4(SS(J*I1-SS(J*1*II ) 

REZ  960 

IF  (JRNOCK)  33,33,31 

REZ  950 

29 

RZRa(,5«<*(Ji-*(j-im/(*(Ji-inj-2) ) 

REZ  960 

(PDaE(J)«PZR#(E(J>-E(J-l)  1 

REZ  «70 

SnR*SO ( J) ♦RZRajSDj J)-SO( J-l) ) 

REZ  980 

YOZM"YOZ(j)*RZR»(YOZ(J)-Y0Z(J-m 

REZ  990 

nRan(j),P2R#(0<j)-0(j-in 

REZ1000 

00  30  lal.NSPEC 

RCZ1010 

30 

SSP( 1) »SS< J*D ♦RZR*(SS(J*I)-SS<J-1*I) ) 

REZ1020 

00  TO  33 

REZ1030 

31 

R7P»(,5«(X(J)-X(J-1)))/(X(J*1)-X(J«1)  1 

RCZ1<U0 

ELaE(J),PzRa{C(Jl-E(J*in 

REZ1050 

SOL'SO <  Jl *RZR4  <  SO  <  Jl  -SO  I J* 1 >  1 

RCZ1060 

Y0ZL"YOZ( jl*PZP#<YOZ< jl-YOZ< J*l») 

RCZ1070 

OLaO(J) «P?R*(0(J)-0(J«1) j 

Rczioao 

no  32  lal.NSPEC 

rcziooo 

32 

SSL ( 1 1  aSS ( J, t ) .PyR* |5S< J, 1 ) aSS  ( J»1 .  I ) ) 

•Ejlloo 

33 

XRaXl J) 

RCZ1110 

XU*.S*(X(j)*X(J-l) ) 

RCZl 120 

Z9Ra(XR.XL)aOR 

REZ1 130 

?ML* 1 XR-ILl *0L 

RCZ1U0 

URaUlJi 

Ul»< (Zm(j)-7Mu,#1"  J-1>y<ZN< j)-Z*r>4u<j» )/«Zml*2n»> 

CALL  COST  (EL*OL«PL«N) 

REzllSO 

:nim 

CALL  COST  (CR,DP,P»,M) 

RCZl ISO 

SL"8L«S0L 

RCZl 190 

SPaPR-SDP 

REzltOO 

Ol.aiK  Jl 

REZ1210 

ORaiX  J) 

REZ12I0 

CSLaCS(J) 

RCZl 230 

23 


CSO«CS(J) 

PEZ1240 

NMT*NMTRl_5*l 

PEZ1250 

Jf  (NMT-M)  34,34,3* 

REZ1260 

34 

on  35  M I »m ,nmT 

PEZ1270 

35 

J4N0  (MI )  a.IRNO  ( M | )  ♦  1 

PEZ12B0 

36 

JCKaJ 

PEzl290 

37 

JaJElN 

PEZ1300 

X(J*1)«X(J> 

REZI310 

U(  J*1 )  aU(  JJ 

REZ1320 

ZM(J*1)«7M(J) 

REZ1330 

0 ( J* 1 ) «0 ( J) 

REZ1340 

5(J*1)«S(J) 

RE21350 

E ( J*1 ) «E  < J> 

BEZ1360 

sn(j*i)«sn(j) 

REZ1370 

YOZ ( J*1 ) aVOZ ( J> 

REZ13B0 

p<J*ilap(J) 

REZ1390 

0(J*1)«Q( J) 

REZ1400 

CS(J«1)«CS<J) 

REZ1410 

TSPALl(J*l)aTSPALL( J) 

DO  3ft  I«1,NSPEC 

REZ1420 

38 

SS(J*1,I)»SS(J,I) 

REZ1430 

J»J-1 

REZ1440 

TP  (J-JCK)  39,39,37 

REZ1450 

39 

X ( J* 1 1 «XR 

REZ1460 

X(J)«XL 

REZ1470 

II  ( J*  1 )  ailR 

REZl*ftO 

U(J)«UL 

REZ1490 

ZH(J«1)«ZM» 

REZ 1500 

ZH(.J)«ZMl 

REZ1510 

nu«l  )«dr 

REZ1520 

D ( J) aDL 

REZ1530 

SU*1I»S9 

REZ1540 

5(JI«SL 

REZ1550 

E ( J* 1 1 aEB 

REZ1560 

EUI-EU 

REZ1570 

sni  j«l>»5riR 

REZlSflO 

SOU>«50l 

REZ1590 

VOZ(J*1I»YOZR 

REZ1600 

vnZ(J)«toZL 

REZ1610 

P ( J* 1 ) aPB 

REZ1620 

P|j) »PL 

REZ1630 

Q(J*l)aOP 

REZ1640 

0(J) *0L 

RCZ1450 

CS(J«1)»CSP 

RE21660 

C5(J)»CSL 

TSPALL 1 J* 1 1 *7 SPALL ( Jl 

REZ1670 

IP  (TSPALLU-n.8T,TSPACL(J),A,TSPALUJ-l).NC,l,«34l  TJPALL  1  Jl  »T5P 

IAU.IJ-1I 

no  *0  Tal.NSPEO 

REZ1660 

SS  <  J* l *  1 1 *SSR ( 1 1 

REZ 1600 

40 

SS<J,l)aSSl(I| 

•Eli  Too 

IP  (NJCOITI  44,44,41 

BEZ1710 

41 

DO  *3  IUl.NJEOlT 

REzlZjo 

TP  U«jroiT«IIII  4>, 42*43 

■EZ1 730 

4? 

JPD 1 T ( T 1 j ■ JED 1 T ( I ! ) • 1 

»Ezl7*0 

43 

44 

CONTINUE 

IP  (J.JSTAR)  45,45,46 

:«!?« 

45 

j5T*P»jST*p*1 

REZ17T0 

44 

jPl‘laJPIw.1 

REzlZBO 

JANE AOa J4HC AO* 1 

REZ 1790 

C 

DIVIDE  LOOP  EXIT  CHECKS 

RCZltOO 

IP  UPIN-T99I  47,57,37 

•EZlRlO 

24 


4? 

IP  <X(J)-x<J-ll-BZOX)  48*24(24 

REZ1820 

*8 

IF  (J-JSMAX.JOlV)  51(49,49 

REZ1830 

49 

IP  (JOIV-75)  57*50*50 

REZI84O 

SO 

JAHPAObJSMAX, JDI V 

REZ1850 

00  TO  57 

REZ1860 

51 

JaJ  *2 

REZ1870 

IF  (J-JPJN)  52*57*67 

REZ1880 

52 

IP  (£(•/♦! ) )  53*53,54 

REZ1890 

53 

NwM*T«2 

REZl’OO 

CALL  SSCAL  <NWHAT,EA0D,J*1» 

REZ1910 

E(J*1)»E*DD 

REZ1920 

54 

IP  (J-i-JflNO(M) )  55,56,55 

BE21930 

55 

JRNDCKaO 

REZ1040 

56 

00  TO  25 

REZ1950 

MaM*  1 

REZ1960 

JMNOCKa | 

REZ1970 

GO  TO  27 

REZl’80 

C 

END  DIVIDE 

REZ1990 

57 

NZDlVDalABSfJPlMO-JflNl 

REZ2000 

C 

REZ2010 

C 

»EZONE  behind  max  stress 

REZ2020 

C 

REZ2030 

58 

SMA*«SSMAX 

REZ2O4O 

JGMAxaSJSMA* 

REZ2050 

IP  (JR7L)  116,116,59 

REZ2060 

59 

IP  (LOZHIZJ  60,61,60 

REZ2070 

60 

IF  IN-NBZ-100)  116.62,62 

REZ2080 

61 

IP  (N-mrz-25)  116,62,62 

REZ2090 

C 

DETERMINE  PlPST  zone  nIth  energy 

LESS  than  suRlImAtIon  Energy 

REZ21 00 

62 

Mai 

REZ2110 

DO  ,.5  Ja?, JSTAP 

REZ2120 

IP  (J-l-JPNDlMJ)  64*63,64 

REZ2130 

63 

MaM*  1 

REZ2140 

64 

IP  (E(J)-EOSTE(Ml )  66,65,65 

REZ2150 

65 

Continue 

REZ2160 

jv«jstar 

REZ2170 

00  TO  67 

REZ2180 

64 

JVaJ-l 

REZ2190 

REZ2200 

67 

jPINOajPjN 

JbJSMAX 

6EZ2210 

C 

DETERMINE  last  ZONE  to  The  LEPT 

OP  JSMAX  KITH  S  EQUAL  TO  OR 

REZ2220 

C 

greater  than  ,?»smax 

PCZ2230 

66 

JBJ-1 

rEZ««40 

IP  (S(JI/SMAX-*2l  69,68,66 

REZ22S0 

69 

JPLCbJ*! 

RE {2260 

C 

combine  entry  CHECKS 

REZ2270 

if  IJRLC«JV»JRZl*  70,76,76 

•E222«0 

70 

If  (JS-a,.jrlC-jz6UL)  115,115,7! 

*Cj2290 

C 

COmajne  PROM  JRLC  TO  *8*SN6l 

6EZ2300 

Tl 

JaJBLC 

*Cx23lO 

OO  72  Maj.NMTRLS 

■CZ2320 

IP  <J-JBND«M)>  73,72,71 

*122330 

72 

CONTINUE 

■E22340 

MeNuTRcJ 

■EZ2350 

73 

continue 

REZ2360 

DO  74  MMaj ,NMYR^5 

■CZ2370 

IP  1 JSmAX-jBnO(mm))  75,75,74 

REZ2380 

7* 

CONTINUE 

*122390 

MMaNMTR(.S 

■CZ2400 

75 

»ERB»z0xa,5/n ( JSMAl » *RM0 <MM) 

»Ez2410 

N»CO«3 

*€22420 

GO  TO  60 

•C22430 

25 


c 

COMBINE  fBO*  JV  TO  JPLC 

BE72440 

7ft 

NOEft«l 

PEZ2A50 

77 

00  78  Mbi.NmTRLS 

BEZ2460 

If  < JV*1-J8ND<MI )  79* 79* 78 

REZ2470 

7i 

CONTINUE 

BEZ2480 

HbNmTRlS 

PEZ2490 

79 

continue 

REZ2500 

RZPalX(JPlCl-X(jV) )/fL0AT( JRZL) 

BEZ2510 

Ja  JV 

BEZ25Z0 

C 

combine  loop 

BEZ2S30 

an 

If  <TSPALL(J*1)  .EO.  1,234)  80  TO  104 

If  (J.LT.7)  GO  TO  800 

If  (TSPALLIJ) .EG. 1.234)  80  TO  104 

If  (TSPALL<J*2) .EQ.l. 234.0. TSPALL<J*3). €0.1. 234)  GOTO 

104 

•oo 

If  (X( J*1I-X(J)-P2B)  81.104,104 

•  l 

If  ( J*1-JBN01M) )  82.104.82 

PEZ2550 

•2 

If  (NJEOIT)  8S.85.83 

BEZ2560 

•3 

00  8*  Hal  .NJEOIT 

REZ2570 

If  (J*1-JEDIT(II) )  84,104,84 

BEZ2580 

•4 

Continue 

BEZ2590 

85 

7MlNVal,/(ZM(J»l)*?M(J.2)) 

BEZ2600 

DO  8ft  lal.NSPCC 

BEZ2610 

•ft 

SS(J*l.I)a(SS(J.l.I)P2M(J«l}*SS(J»2.)')*2M(J»?) >4JMINV 

BEZ2620 

UBa( (U( J«?) *U( J«3n/2.«ZM( J«3) *(U( J*l) »U( J*2) >/2.*ZM( J*2) ) / < ZM < j*2REZ2ft30 

1 ) «2M ( J*3) ) 

REZ2&40 

UL*<U< j)»(Zm( j) «7M( j«1) ) «U(J*1)*(ZM( j«l) *2M( j*2) )«U( J»2)*(Zm( j*2) 

.BEZ2650 

1?m ( J.3) ) -UP* (ZM ( J*i ) «2M ( J*2) *ZM( J*3) ) )/ |ZM( j) »2M( J*1 ) *ZM ( j*2> ) 

BCZ2ftftO 

EtJ)aC(j)*(u(J-l)*n(j))*(U(j-l)»U<j) )/«.-<U< j-l)*UL)»(U(J-l)*UL>/"»EZ2ft70 

1. 

»EZ2fteo 

E ( J*1 ) a (e ( J*1 ) *ZM< J*1 ) *€ ( J*2)*ZN( J.2) ♦ ( (U( J) «UI J*1 ) ) J) *U( J*1 ) )BEZ2ft90 
lazM<J*l).(U<J*l).U(J«ana(U(J*lLU(J*2)|4ZM(J*2))/B,)/(2M!J.l>.Z*<PEZ?T00 

2J«2))-(UL«UR)4(ULTUB)/8. 

RfZZTio 

EJ2"E(J.3)*(U( J«2I ♦U«J»3))4(U<J.2)»U(Jt3) )/8,-(U»*U(J*3) )*<UB.U( j«BEZ2720 

13) )/8. 

BCZ2730 

ll(J)"UL 

BEZ2T40 

U ( J* 1 ) aUB 

REZ2750 

SO ( J* 1 > ■ ( SO  <  J* 1 ) *7*  <  J* 1 >  «S0 ( J*2>  *ZM  <  J*2> ) pZmINV 

»EZ27ftO 

rnZ<J*l)a!Y0Z(J*l)«ZM(J*l)ar0Z«Ja2)*ZM)J*t) I4ZMINV 

BCZ2770 

Z«( J*1 )a7M( J*l I «ZM(J*2) 

BEZ2780 

Ot  J«l)a(Ot  J»D«OIJ‘2)  1/2.0 

BCZ2790 

CS(J*l)a(CSt J«l) ‘CSI J*D )/2,0 

BEZ2800 

* ( J* 1 ) a* 1 J»2) 

•CZ2810 

ot J*l)«ZM( J*l)/»X<J*1)-Itj) > 

PCZ2820 

If  |TSP*LL ( J.2) .LT .TSPALL ( J«1 | .0.TSP8UL ( J*2) , CO. 1.134) 

TSPALUlJ.il 

laTSPftLL 1 J«2) 

8CZ2830 

If  (M-l)  89,89.87 

•  7 

If  ( J-J8N0IM-1 1 )  89.08.89 

PCZC040 

•a 

CALL  COST  «C«  )).0(J).P(J).M-l) 

•CZ2850 

80  TO  90 

PCZ2840 

n 

CALL  COST  <C»J) .OIJ) .P(J).N) 

■CZ2870 

an 

CALL  COST  (C • J* 1 ) *0 1 J. 1 1 »P ( J* 1 1 ,M) 

BEZ2880 

If  t J«J-J8N0tM( 1  4f.91.9l 

•CZC890 

•» 

C»LL  COST  (CJ2.0I J«3) .Pjl.M.l) 

•C22900 

00  to  43 

•CZ2410 

9? 

CALL  COST  <CJ2‘0<  JO)  .PJ2.M) 

•CZ2420 

93 

5( JiaPt J)*SO( J) 

■CZ2930 

S(J*l>aPlj*|l»SO<J.l) 

8CZ2940 

J*aj.? 

•CZ29S0 

00  45  JlaJl.JflN 

•C 724*0 

l( JI)a|( JI»|) 

•C 22470 

UtJI  1  a>|(  Jt  •!) 

4C729B0 

7m 1 Jl I aZ* ( J1 • 1 ) 

■€72940 

94 

95 


96 

97 

98 

99 


100 

101 

102 

103 
C 

104 

105 

106 
107 
10* 

109 

110 
111 
112 

113 

114 


C 

115 

11* 

ltT 

11* 

IP 

12" 

C 

»?» 

122 


D(JI)«D<JI*1| 

s(Ji)«s(ji*n 

E(J11«E(JI*1) 

Sn(Jl)«SO(J!*l) 

V02(JI)aV0Z(JI«l> 

P(JI)«P<JI*1) 

Q(JII“0( JI*1) 

CS(Jl)»Cs(Jl*ll 

TSPAU<JI)»TSPAU.1J1*1> 

Do  94  !«1 tNSPCC 
SS(JltI)»SS(Jl*i»X* 

Continue 

E  ( J*2) «EJ2 
P(J*2)«Pj2 

S(J«2)»P(J*2)-S0( J«2) 

IF  (NJEOIT)  99 *09 i 96 

DO  98  n. i  .njeDIT 

IF  ( J-JEOIT(II) )  97,98 t 9* 

JFDIT(II|.JC0IT(II)-1 

CONTINUE 

jsnax.jshak-i 

J5TAR.JSTAB-1 

JAHEADbJAHEAD-1 

JFIN.JFIN-1 

IF  (J«l-jP(.C)  100,101,101 

JPLCBJPLC-1 

00  103  MM*1 (NMTRlS 

IF  (J-J8N0IHH))  102,103,103 

JqNO(HM).,igNO<MM)-l 

CONTINUE 

COMBINE  LOOP  EXIT  CHECKS 
oo  TO  (105,106,107),  NRE3 
IF  <S< J*1)-,2»SmAX)  108,110,110 
IF  (J»l-JPLC)  108,70,70 
I*  <S(j*1)-.**SmAx>  108,115,115 
J»J*1 

IF  1J-J8N0IM))  §0, 1 Oq.f 0 

M.M.l 

00  TO  80 

IF  (J*l„JPLC)  111,70,70 
JbJPLC-2 

IF  (S(JI-,f.5M*X)  113,114,114 

J"J-1 

IFtJ-Jvl  70,70*112 

JV«J 

NREO"? 

00  TO  77 

ENO  COM* INC 

N2coM8»u#s«jri‘io-jriNi 

NPjaN 

IF  (N20IVO«N7COM*I  120,110,117 
IF  M.lNE-55)  119,118,118 
POp'T  122 
LINE «0 
LIn€»linf,2 

PRINT  )2l «  M,N2DIVO,N2C0H*,J*T4* 

RETURN 

Format  (/,7t,l$MRC?ONC  AT  CYCLE, t5,»*,5M*0DCD. I j»8H  ZONES 
1ETE0,I3,*H  20NE5,2i,l2HNEw  JSTA*  IS,Ui 
FOR-4T  (|Ml) 
f  NO 


REZ3000 

REZ3010 

REZ3020 

REZ3030 

REZ3040 

RE23050 

REZ3060 

REZ3070 

RE23080 
REZ3090 
REZ3100 
BEZ3110 
REZ3120 
REZ3130 
REZ3140 
REZ3150 
RC23160 
9EZ3170 
REZ3180 
REZ3190 
REZ3200 
REZ3210 
REZ3220 
RCZ3230 
REZ3240 
RCZ3250 
REZ3260 
REZ3270 
REZ3280 
RCZ3290 
REZ3300 
REZ3310 
REZ3320 
RCZ3330 
REZ3340 
RCZ3350 
RCZ3360 
RCZ3370 
RCZ3380 
RCZ3390 
REZ3400 
REZ1A10 
•CZ3420 
RE|3*30 
8CZ3440 
RCZ3990 
■CZ3460 
RCZ3470 
RCZ3480 
REX3490 
REZSSqo 
REZ3S10 
■EZ3520 
RCZ3930 
■CZ3S40 
*t 23550 
REZ3540 
»2X,7MOELREZ3570 
“EZ3580 
•EZSSfO 
REZ3400- 
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SUBROUTINE  edit 

EOT 

1G 

c 

common  CS(8oi) ,0(801) ,£(801) ,P (801) ,8(801) «S (SOI) ,50(801) ,U(«ol) 

EOT 

20 

,  YEDT 

30 

c 

107(801) ,Zm(801) , TSPALL (801 ) «US (100 ) 

EOT 

50 

COMMON  AMUI6) .CUSPl (6) ,CUSPA(6»  »CUSPC(6>  «CUSP0(6)  »CUSPG(6) »cUSPS(6E0T 

60 

1) f0ISCPT(j2) ,E0STC<6) ,E0ST0(6) ,£QSTE(6> ,E0STG(6> ,EO$Tk:&) ,EOSTN (ft) EOT 

TO 

2,F0STS (6) , JHNOIM  *JED|T(10) *JORGI10) ,PMIN<6) ,rh0<6) »$$T0P(5) »SS(80edT 

80 

3), 5) tSTAPT (5) ,TFDIT(?5) , * <801 ) » 7AD0 ( 6 ) t VMU«6I » *0 (6) 

EOT 

90 

c 

EOT 

100 

COMMON  C*S,C0*Ci*DTN,dTNH,IT,JCTCS«JEIN,jSNaX,JSNaXI»JR21»JSTa», 

JTEOT 

no 

IS, j7PUL»LINE*L02Ml2»N*NJEDlT»NMTRtSiNPRlN,NRE20N*NRZ,NSPEC»NT*PE 

•  nedt 

120 

2TFOT,POTNEG,POTPOS,SOUPM,SK2M,SMAX,SSTOPM,T|ME,TS,>»T*PE 

EOT 

130 

c 

EOT 

140 

c 

TAPE  STORAGE  pop  FUTURE  EDIT 

EOT 

150 

JSTaRD»J$TAP*1 

EOT 

160 

IF  (MTAPEJ  1,2,1 

EOT 

1 70 

1 

WRITE  (6)  N.TIMF, (OISCPTjI) ,I«1»12) , JSTaR.JFIN, JSMAX, JSTARD, (J8N0( 

c 

111) ,II«1,6) 

WRITE  (6)  ( J, X ( J) , TSPXLL ( J) ,P(J),0(J)*E(J),0(J),SO(J),S(J),CS(J),J 

1*1, JST  ARO ) 

TOTAL  momentum  CALCULATION  EOT 

210 

2 

EMVNEG.O, 

EOT 

220 

EMVP0S«0. 

EOT 

230 

ESIJM.O, 

EOT 

260 

EKSUM«0. 

EDT 

250 

QMA  X*0 • 

EOT 

260 

MS«1 

00  B  J*2, JSTARO 

EOT 

270 

IF  (O(J)-OMAX)  *, A, 3 

EOT 

280 

3 

OMAX»f)  ( J) 

EDT 

290 

JOMAX-J 

EOT 

300 

4 

IF  (TSPALL(J).NE, 1,236)00  TO  60 

• 

60 

61 

5 

EMV-ZM(J)#(US(MS)«U(J-1) |/2, 

M$«MS*1 

GO  TO  81 

EMV«ZM(J)*(U(J)tlJ(J-l)  1/2. 

IF  (EMV)  5,6,6 

EMVNEG«EMVNEG*EhV 

EOT 

33" 

GO  TO  7 

EOT 

340 

6 

EMVPOS»ERVPOS*EMV 

EDT 

350 

7 

CONTINUE 

EDT 

360 

C 

TOTAL  ENERGY  CALCULATION  (IN  CALORIES) 

EDT 

370 

ESUM«ESUM*E I J) *ZM ( J) /4 , 1o6e7 

EDT 

380 

EKSUM«EKSUM*ZM(J)*(U(J)*U(J-1))#(U(J)*U(J-1) )/6,lB6E7/8. 

EDT 

390 

s 

CONTINUE 

EOT 

400 

ETOTaL«ESUM*EKSUM 

EDT 

410 

JM»JSMAX*3 

EOT 

420 

c 

CALCULATE  MOMENTUM  OE  MAIN  PULSE 

EOT 

430 

EMVPL.O. 

EOT 

440 

9 

EmVPL»EMVPL*U(Jm)«,5*(2m(JM,1)*2M(JM) ) 

EOT 

450 

IF  (JM.JSMAX)  10,11,11 

EOT 

460 

10 

IF  (U(JM-l))  13,13,11 

EOT 

470 

11 

IF  (JM.l)  13,13,12 

EOT 

480 

12 

JM» JM»l 

EOT 

490 

GO  TO  9 

EOT 

500 

11 

JM«J$MAX,4 

EOT 

510 

C 

CALCULATE  MOMENTUM  OF  PRECURSOR 

EOT 

520 

EMVPRaO. 

EOT 

530 

1* 

EMVPR«FMVPR,U ( Jm )/?,*( ZM ( JM) *2M ( JM, 1 ) » 

EDT 

540 

IF  (JM-JSTAR)  15,15,16 

EOT 

550 

28 


15 

JM«  IM»l 

EDT 

560 

00  TO  l 4 

EDT 

570 

16 

£UVP»»EHVH_«r*<VPP 

EOT 

580 

0?PP»£MVPP/SMAX 

EOT 

5qO 

O  rPULS»E**VPL/Sl<AX 

EOT 

600 

C 

C4LCl|L*Tt  max  ihiim  potential  MOMENTUM  OF  VAPOR 

EDT 

610 

M.l 

EDT 

620 

EMV^'an, 

£DT 

630 

00  20  J«? ,  JST AS 

EOT 

640 

JF  (J-JBUOIM))  i A  i  1 8 i 1 7 

EOT 

650 

IT 

MaM»l 

EDT 

660 

IB 

OF»E ( J) -EOSTE (H) 

EDT 

670 

IF  <0E)  21.21.19 

EDT 

6B0 

19 

UAVGP<SQOT<U< J-l 1»')(J-1) *2.4DE) *SQRT(U< J)*u< J) ♦2.*0E))/2, 

EOT 

699 

20 

EMVR*‘»EMVPM*UAV6«2“<  J> 

EDT 

700 

21 

CONTINUE 

EOT 

710 

C 

PRINT  OUTPUT  VARIABLES 

EDT 

720 

JPNOlPjBNOd  ) 

EDT 

730 

JRND2» jHNP ( 2 1 

EOT 

740 

JRNP3PJPN0 (3) 

EDT 

750 

IF  < L I NE-SO )  23,22,22 

EDT 

760 

2? 

PRINT  25 

EDT 

770 

LINF*R 

EOT 

780 

23 

LlNE«LlNf.7 

EDT 

790 

PRINT  2a,  N,TIHE,DTNM,JTS,ET0TAL,JFIN»JSTAR,JS*AX,SMAX,X<JSMAX) . 

DTEDT 

800 

1 pp. PTpui_5 , EmVnEG .EmVPQS. EmVpi  .EmVPR.EmVPP.EmVBN.PDTPOS.PDTnEO. X (1 ) EDT 

810 

2 , X ( JHND 1 1 .XIJBN02) . X ( JBND3) .X(JFIN) , JQMAX . OMAX . X ( JQMAX ) 

EDT 

820 

RFTURN 

EOT 

830 

C 

EDT 

840 

24 

FORMAT  </,7x,5MCYCLE.*X,*HT!N£,8X.4HDTNM,9X,3NJTit*X.6NET0TAL.BX 

*4EDT 

850 

1hjFIN,7x,5mjSTAr,7x,5mJSMAX,8X.4MSMAX,4X.8hX<JSM*X) , / . 1 1 2 < 2r 1 2 . * 

•IEDT  860 

212,F12.4,3ll2,2Fl2.4,/t8X14MDTPP,6X,6H0TPULSf6Xt*MEMVNEGl,6X,6MEMVP£DT 
30S. 7X ,5HFmVPl  . 7* ,5mEmVPP«*X»SHEmVPP«7x*5HEmv8N*6X  »6HPDTP05*6X  »6HPDEDT 

870 

880 

4T  JEG./,lnFl2,*,/.8X,4MX(n .4X.8MXI JBND1) .4X.8MX ( JBN02) .4X.8HX < JBNOEOT 

990 

53) ,5X,7HX<JFIN) , 7  X , 5H JON A  X • R  X . 4mOH  A  x »  4  X  *  8HX ( JQMAX ) ./.5E12.4, 112. 

2EEDT 

900 

612.4) 

EDT 

910 

25 

Format  <ihd 

EDT 

920 

F-jU 

EDT 

930 

29 
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? 

8 

C 
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C 

10 

11 


subroutine  cost  <ei.o1»pi»m) 

COMMON  CS (ROD  *0(801) >E (SOI >*P(801i <0(801 >  >S (801 >  *SD (801 > , 
10{ ("01 I «EM (8011 •TS»*LL(*01> *US<100) 

COMMON  AMU (6) < CUSP] (») .CUSPA (6) .CUSPC (0) *CUSPD (6) .CUSPG ( ft) 
1 1 *OlScPT ( 12) <COSTc(«) .EQSTolO) •EOSTc(O) .cQSTgiS) »cQSTm(6) • 
2,EOST$(6).JBNO(6) • JEDIT (10) , JOR® f 10) ,PHIN(8) ,RM0(6) ,SSToP( 
31.5) .START (5) .TfOIT (25) .1 <801 ) .TA00 (0) .VNU(6) ,V0 (6) 

COMMON  CKS.CO.Cl.OTN.OTNH.ir.JCVeS.jriN.JSMAX.JSMAJtI.jR2L. 
IS. J2PUL.LJNE.L02HI7«N.NJE0!T,NMTRlS.NPR1N.NRE20N.NR2.NSPEC 
2TEOT.PDTnE5,P0TP0S.S0URm,SK2H.SmaX.SST0PM,TimE.TS.MTaPE 

IP  (01)  2.1.2 
P1»0. 

RETURN 

V ] »RH0 t  M) /Ol 

ENU"D1/RH0(M) 

emu«Enu-i. 

IP  (EMU)  3.7,7 

EOST  POR  EXPANDED  zones 
EnU2«E OSYN (M) • (i«»Vl)*Vl 
IP  (ENU2.1 0. )  5,5,4 
Tsl»E0STE(M)«(l.-E*P(ENU2) ) 

GO  TO  8 
TS1"E<3STE  (M) 

TS2m£NU*  (EQ5~">  !-<'  *  (EOSTO  (m)-egSTh(m)  )"SORT  (enU)  ) 

P1«(E1-TS1)«TS2"RM0(M) 

return 

EOST  POR  COMPRESSED  ZONES 
IP  (CUSPA (M) )  10.10,8 
ARG«EMU-CUSPA(M) 

IP  (ARG)  10.10,9 

TMO-WAVE  SOLIO  EQUATION 

TS2<*  (CUSP1 (M)*( (CUSPS (M)"ARG*CUSPO(M) )*ARG*CUSPC(M) )*ARG)* 
1P0(M)*EMU)/2.1 
GO  TO  11 

ONE-NAVE  SOLIO  EQUATION 

TS2" ( (EQSTS (M) *emU*EOSTD (M) ) •EMU.EQSTC  <M) ) "emu*  ( 1 »• (EQSTG ( 
12,  > 

Pl«TS2*El"EOSTG(M)«oi 

RETURN 

END 


EOS  10 
EOS  20 
U (801 ) » VEOS  30 


EOS  50 
•CUSPStoEOS  60 
EQSTNI6) EOS  TO 
5) ,SS (SOECS  80 
EOS  90 
EOS  100 
JSTAR.JTEOS  110 
.NTAPE.NEOS  120 
EOS  130 
EOS  140 
EOS  150 
EOS  160 
EOS  1T0 
EOS  180 
EOS  190 
EOS  200 
EOS  210 
EOS  220 
EOS  230 
EOS  240 
EOS  250 
EOS  260 
EOS  270 
EOS  200 

EOS  300 
EOS  310 
EOS  320 
EOS  330 
EOS  340 
EOS  350 
( 1 .- < CUSEOS  360 
EOS  370 
COS  380 
EOS  390 
M)*»EMU)/EOS  400 
EOS  410 
EOS  420 
EOS  430 
EOS  440* 
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(9  *4  9>UI  »  UM 


SU8R0UT I nE  SSC4L  (NVHAT.EAOD, J) 

Common  c*(*01 )  ,(>(801)  ,£  (ADD  ,P(«Ol )  *0(801)  .S(801 )  *  SO  <801)  *U(«0U  i 
107(401  )  ,7M(«0l )  ,TSPA|.II801  >  ,US(100> 

COMMON  AMU(fr) ,CUSP1 (6) , CUSPA (6) ,CU5PC(6> ,CUSP0{6) ,CUSPS(6) .CUSPS 
1 1 tOISCPT(i2) .fOSTC(ft) »COST0<6) •E0STE(6»  »EQST0(6> »EaSTH<6>  *EQSTN<< 
?. COSTS (6) . JBNO(ft) *  JEDI T (10) ,J0RQ(10) ,PMJN<6) ,RHO(6) *SST0P(5) ,SS(( 
31,5) , START (5) ,TE0IT(25) , X (801 ) . YAOD { 6) ,YMU(6) ,Y0(6) 

COMMON  CKS,CO,Cl,OTN,OTNH,lT,JCYCS,JEiN,jSMAx, JSMAjI t vlRjl, JSTaR, . 
IS. J7PUL,LINE,I.O7HI7,N,NJE0IT.NMTB|.S.NPRIN»NREZ0N.NRZ.N$PEC»NTaPE< 
?TcdT*P0TncS.P0TP0S«S0URM,Sk2m,SmAX ,SSTOPM»TiMEtTS«wTAPE 

EaDD«0. 

00  TO  {1,11.15) .  NMHAT 

:  fNEPGY  ADDITION  routine  EOR  active  zones 

i  no  io  i»i.nspec 

IP  (TIME-START(I) )  10,10,2 
IF  (TlME-DTNM-SSTOP(I)l  3.10.10 
IF  <J-2)  5,4,5 

SDU»M,AMINl (SOUrm,SSTOP( I) -START ( I ) ) 

IF  (TIME-DTNH-START(I))  6.6.7 
EADD»EADn*SS(J.I)«(TIME-STABT(I) ( 

an  to  io 

IF  (TIME-SSTOP(I) )  8.8.9 
E4D0«EA0n«SS ( J, I ) *OTNM 
GO  TO  10 

EAD0*EADO*SS(J,l)*(SST0Pa)-TIME*DTNH) 

0  continue 

DETURN 

C  ENFRGV  ADDITION  ROUTINE  EOR  AOOlNO  ZONES  IN  REZONE 

11  DO  15  I«1,NSPEC 

IF  (TIME-SSTOP(I) )  12,14,14 

12  IF  (TIME-START(I) )  15*15.13 

13  FA0D*EAD0«SS ( J. I ) * (TIME" START ( I ) ) 

GO  TO  15 

1*  E40D*EA0O.SS ( J, I ) • (SSTOP ( 1 1 “START (1)1 

15  CONTINUE 
return 

c  ENERGY  ADDITION  ROUTINE  EOR  ADOINO  ZONES  IN  HYDRO 

16  DO  20  I»1,NSPEC 

IF  ( T I ME-OTNH.SSTOP ( I ) )  17,19,19 

17  IF  (TIME-OTNH-START(I) 1  20.20*18 

IB  EADn»EAon.SS(J.I)»(TIME-OTNH-START(!) ) 

GO  TO  20 

19  EAOO«EA004SS(J.n»(SSTOP<n-START(n> 

20  CONTINUE 
RFTURN 
END 
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APPENDIX  II 

PUFF  66  TEST  PROBLEM  WITH  FRACTURE 
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PUFF  6 ft  SAHPlf  POORLY  *ITH  FRACTUPE  *•• 
•••••  THIS  PQORLFM  PUN  W  T  Th  Puff  66  ••••• 


2  » 
N  o 

X  ♦ 


aw 


Z  IT 
O  «M 


ft 

2 


ft  o 
U  o 
V  o 
u  in 

-J 


Z  IT 
■-»  ft 
u.  W 
-) 


UJ 

UJ  o 

M 

ft 

ft 

ft 

O 

• 

• 

ft 

M 

• 

ft 

n 

M 

M 

UJ 

in 

M 

2 

4- 

a 

X 

M 

M 

o 

O 

3 

*-* 

UJ 

U 

X 

ft 

■ 


X 

N 

o 


UJ  IT 

a  oj 


2  IT 

—  <v 
a 
& 

2 


■ 

-> 

£ 

c 

ft 

w 


ft 

ft 


X  -  ©  — 

h  o  a  o 

«)  |  Ml 
©  61  D  tei 

Ul  o  u  o 

o  o 

o  e 

o  ft 


©  "•  O  N 

K  O  A  M 

Ml  ft  4 

ay  3  w 

y  o  u  © 

o  ft 

o  ft 

ft  ft 


o 

• 

Ul  — 

o 

PM 

K  — 

• 

M  4 

<NJ 

a 

©  UJ 

o 

uj  e 

-J  o 

ft  ft 

ft 

X 

o 

D  ft 

K  O 

O 

ft 

o 

a 

1 

• 

O 

M 

UJ 

UJ 

ftj 

"> 

<V 

o 

• 

»n 

o 

rvj 

m 

o 

• 

• 

in 

PM 

—  <y  m 

-J  o 

in  o 

n  ft  ft 

K 

— 

O  IW 

K  O 

x  o 

HH  w 

O 

-j 

K  — 

ft  — 

o  ♦ 

1 

»- 

M  4 

“> 

w 

UJ  UJ  UJ 

UJ 

ft 

O  UJ 

c 

2  2  2 

c 

X 

UJ  — 

c 

COO 

o 

c 

IT 

N  N  N 

o 

ft 

e 

• 

• 

o 

IT 

r> 

OOO 

in 

u. 

ft 

4-  K  K 

• 

in  <v 

UJ  M 

© 

in 

n 

mJ 

X  H 

0*40 

o 

UJ 

a 

M  • 

OOO 

1 

— 

K 

K  UJ 

♦  1  4 

Ul 

4- 

X 

C 

UJ  UJ  UJ 

c 

a 

z 

o 

ooo 

UJ  o 

UJ 

o  — 

o 

non 

a  o 

a 

4“  — 

• 

0—0 

ft  • 

o 

M  4 

© 

•  •  • 

n 

ft 

O  UJ 

UJ 

—  —  — 

M 

a 

uj  e 

u  n 

UJ 

ft 

K  ft 

ft 

NJ 

-1 

=> 

OOO 

—  O 

_j 

K 

a 

e 

—  — 

C  1 

ft 

C 

2 

2 

O 

4-  4-  K 

UJ  UJ 

— 

O 

ft 

2 

ft  ft  ft 

h  O 

a: 

• 

— 

ft  ft  ft 

O 

UJ 

— 

2 

UJ  o 

4- 

• 

O 

X  • 

ft 

O 

M 

K  M 

X 

M  ♦ 
3  yj 

o  o 


ft  • 

3  UJ 


3 

X 

ft 


yHHHOOoe  o  o  —  —  —  —  - 
©ooooooo oeoooooooo 
Ql  11*4444444444444 
uywuwhihiwwwwuw  UJUi  UJ  UJ  UJ 

ooooooo  oooooooooo 

OOOfWOOftOOMOIMOOftOO 

ft  o  M  KO  MMftftftftlwftnMftO 

COnftO**»NNItOftOH»H^I 
•  ••••••••••••••A* 

N  ft  M  N  M  ft  ft««N|||VAftft  ft  — 

OOOOOOO  OOOOOOOOOO 

yyuwwuyyy yyyyyy wu 
ooooooo  OOOOOOOOOO 
wkk  if>P*Non(yjoh.MflH»in 
aiftft  •••nmjm'jhkhk  ft  in 
MMMMMMMMMftDftOftni  ft n 

aaatasscaaNftNM)  mo 

A<66«MVyMA(66Np«p*Mrj»M»l 

I  I  •  I  •  I  I  I  I  I  I  I  I  I  I  I  I 

ftivnHnnnn  n  n  w  im  h  h  o  o  m  m 
ftooooeeo oooooooooo 
♦  ♦♦♦♦♦♦  ♦  ♦♦♦♦♦♦♦  I  l 
UJIftJUJUJUJUJUJUJUJUJUJUJ  UJ  UJ  UJ  UJ  UJ 

ooooooo  ooo  ooooooo 

KM  IMflOIlM  OftMMK  «C 
IMftftOKKftMKAjAiftMftftMO 
»-«MftMMMMM(VOkeftOKft<yft 
—  KKOOOOCOOOC  K  ©  ®  NH 

—  MO— n  —  K<C 


M  4 
3  UJ 
u  • 


o 

<n 


I 


35 


X  # 
a  uj 
o 


2  o 
K  o 
M  4 
©  UJ 

uj  m 
© 
M 


UJ 

ft  61 

in 

2 

K  — 

a 

X 

M  4 

in 

u 

©  UJ 

3 

— 

X 

K 

ut  m 
r> 
K 
ft 
n 

O 

in 

a 


-> 

o 


■ 

-> 

X 

o 

a 

u. 


M  I 
a  uj 
UJ  o 


©  O 
K  O 
M  4 
O  UJ 


M  4 
©  UJ 


<V 

nj 


© 

a 

ft 

3 

U 


U 

a 

M 

Z> 

u 


—  c 


IM 

O  (V 

ft 

-J 

4-  — 

a 

K 

V)  4 

ft 

ft 

O  UJ 

o 

X 

UJ  © 

u 

n 

ft 

n 

O 

PM 

u 

n 

• 

ft 

■M 

UJ 

K 

ft 

Ul 

o  — 

a 

K  — 

a 

O 

ft  4 

in 

ft 

©  UJ 

D 

a 

UJ  o 

O 

o 

-j 

© 

«M* 

— 

l\l 

ft 

• 

UJ 

K 

4- 

ft 

X 

TABLE  VALUES 

1.500E*00  *»500F»0 n  T.sonF»oo  1.0SoE*01  1.1SoE»01  !.65oE»01  1.95oE»01  ?.25of»oi  ?.5SoE*01  2**5oE*01 


SPALL  STREBOTH  OT  INDIVIOUAL  ZONES 


s»**PLr  pRoftf-  kith  fracture  ••• 


If 


0 

0 

♦ 

T 

* 

O 


w  k®  »o  **a  n  00  ®  m«  0  o  -.a  n00®K«0o~*fwn0  0*M®  o>OR«Nn«io  ®k  090 
A4H^^H*4H*R^HiviuMWNNiv(VKtiunn<innnrM*M*>n4  ♦  ♦  ♦  ♦  ♦  ♦  ♦  ♦  ♦  in 

1  r>f 


•  •  I 

kiki  ki 

•  n  a 

•  no 
H<4 
00  0 

a  n 


o  o 
I  I 
kJ  UJ 
♦  CD 

0<X 
0  0 
0  0 
*  0 


I  I  •  I  I 

y  u  u  y  u 

(V  K  N  MV 
O  0  A  O  O 

00  m  ♦  0 

0  K  0  o  IV 
®  N~  ®  O  ■— 


till 
0  kJ  ki  ki 

m  n  a  ♦ 

MV0  M 
C®  MV 
♦  N-  04 


o  o 

•  I 

ki  ki  1 

n  0 

o  ♦ 
A  0 
0  A 

k  0 


•  I  I 

ki  ki  ki 
0  0** 
A  ♦  A 
00  A 
N  IV  0 
o  Ain 


OO  O  C 
till 
ki  ki  ki  b 
0  00 
0  0A 
no-** 

♦  O0 
0  A*0 


r  0  0 

Ai  nn  nnnnnnn*  ♦  ♦♦♦♦♦♦000000  00000 


0000000000000000  00  o  00  o 

1  »  I  l  1  I  l  I  1  I  I  •  I  l  I  I  »  •  »  f  1  1 

ki  ki  ki  ki  ki  ki  ki  ki  ki  ki  kiki  ki  ki  y  kiki  ki  ki  ki  kiki 

n000AK0000®**K  00  0K  0  on  0  Ai  A0  -• 
K  ♦  0  ♦  O0NA|K9onc  O0  MO  AI  Ai  AO  0  M  0  ♦ 

_  inonn**000Air>*o  -*•*  ai  ♦«  00 
100  n-  o  00  n  00  n  Ai  on  0  o  ai 0  on 

>  Ai  ♦  00  **  n  0  0  -*  0k  ©c  oc  -+  **«-<  Ai 


0n  ai  - 

O  Ai  ♦  < 


N-  k  k  SK 


>00  0O  OO  ****  •*—  —  **-*  — 


IS! 

O 


o  00  000  00  000  00000  00000  000000000  000  00  000  00  o  00  000000 


_i  o  o  o  00  000  00000  00  000  0000000  00  000  00  000  00  000  00  000  o 


O  ki  ki  ui  ki  ki  y  y  iii  y  ui  y  y  y  ki  ki  y  kj  vu  ki  ki  yyyyyyyy  u  y  u  u  u  uj  m  ki  ui  ki  ki  y  y  ki  yy  yy  y  yy 

\  k  0  o  0  k  M*>ivn<vi»Hv  ♦no00^0Ai0i^0o  000<-*n**0Ai00OAi00o  cnAio»^*0ino 

0  onn00O0Ai0f»OA-A4no.-«Ain0OOA>00A<o0~0A>e00n  00  0  0An-*0An0kk  oaj 

o  f\j0oA'nA‘O~*o0Ajn0O000M0<-*M«~A»op-or»O0n0~«oon000ri>»o0-*oc0onF»n 

a  0  n  ®  n  aj  it  0  i/in-cirK  aio  a  on  n-  a  0  «0a<HH(vAinirMMV00*<0®Aj<Hir  000  00000 

k  o  no  ♦  ♦  0o0**A>0**o00n>*O000  inivnoo  «k  0000nnA***-»o©00  ok  kk  0  00 

—  0  ®  km  00000  ♦♦♦♦♦nnnnnnnnnAiAiAiAiAiAiAiAiAiAiAJAiAiAi^***—  -*«-  —  —  — 


♦ 

o 


T 

3 


O  OO  OOO  OO  OOO  OO  *«  *  -•-*  — 

o  00  000  00000  00000  00  000  0000000  00  000  00  000  00  o 00  00  o 00  o 

♦  * «  •♦••♦♦••  «««♦««•  •  *  «  ••«««««  «  «  ♦♦♦♦♦♦♦♦♦♦♦♦♦  ♦  ♦  ♦  ♦  ♦  « 
kiki  kiki  Ui  kiki  kfkikikikikikikikikikikiki  ki  ki  ki  ki  ki  ki  ki  ki  ki  ki  ki  ki  ki  ki  kJ  ki  ki  kiki  kiki  ki  kiki  kiki  ki  uiki 

-*  0  0  ♦  k  k  0  M  A  0  0  0  000n00O0O0  k  O  n  k  k  n  0  0  AI  n  0  K  A in-4  k  n  k  00  AI0  n 

n  ♦  **  n  ai  Ai  0  00  0n~*0*«(A-*»00n0Ai0oo00n**o»  ®kk©0-*n0©0-*k  ♦  ai  — o  © 

o  *  Ai  0  *»n  Ai  00  ♦  00  0k  O  k  0  -•*  ♦  ©0— 0-R0— ♦  —  O  **0  00  O0  00  -*  0  AIK  n  0  ♦  00  A<  0 

0  0  0  Ai  on  no  00  -*AA~*O000®n®Ak~4  0O0  00000  AJ  M  — 0  -«0  O  ♦ 

n  n**  0  0  ai  0  00  0000000  o~<  **  aiai  nn  ♦  000  0  0  0  k  k  00  »»oo  0^  —  aj  ai  nn  ♦  00^0 

-<  Ainn000  00K  00  00  0+  m  hh  ******  **  •—  —  A  A  AiAi  Ai  AlAl  Ai  Ai  Ai  Ai  Ai  Ai 


0  00  000  00  000  00000  00  000  00  00000  00  000  00  o  00  00  0  00  00  o  00  o 

•  II  *1191  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  •  I  I  I  I  I  I  III  II  III  I 

kik.  ki  UJ  UJ  kiki  kikikikikikikikikikiklkikikikikiklkiklkikikikiklklklkikikiki  kiki  kikJki  kJk.  Ui  ki  Ui  kiki 
**  ®  ®  **•  O  0  000O0000~*0n0OAJM-«0~«n00000AJ0A!0O0O0~«0  A©  n  A  OAiO  O 
-J  nK00A|O^00n0nO0AiAl**0n0**OO0^000000000nOAIO**0AiO00^000« 

♦  O  —  0**0©n0C®  0«®AO«00**®~‘0  0n****0  0000KO000  **«0A©C0n**C0A® 

O  00A00A®nA0**O0**0kAk0©®0nA**©0®®®®®0®0©***-An0  000kk®  00 

n  k  a  n  k  n  0  k  0  n  a  0000  km  0000000  000  ♦♦♦  ♦♦♦♦  0000000000  00  000 

-*  0  ®k  0  00  00000  ♦♦♦♦♦♦♦♦♦♦♦«  ♦♦♦♦♦♦♦♦♦♦  ♦♦♦♦♦  ♦♦♦♦♦  ♦♦♦♦<# 


K  K  kk  k  kk  K  K  K  Kk  kk  k  k  M  NAN  NN  k  k  K  k  k  k  M  k  k  k  NN  NN  N  NN  NN  N  NN  NN  N  NN 
o  00  O  OO  CO  OOC  OOC  CO  OO  G  00  00000000c  000  000  00  00  o  00  c-ocooo 
•  ••••••♦••♦♦•♦«•♦♦♦♦•  ••♦♦••♦••  ♦•♦♦♦♦•••«•••  ♦•  ♦ 

ki  ki  ki  ki  ki  ki  ki  kjbj^  yyyyyyyyyyyyyyyyyyyyyy  y  y  y  y  y  yy  yy  y  yy  yy  y  yy 
0  0  0AI0000  ♦  aj  n-  0  n  n  0  k  no*  0  ~*n  n  0  ♦  k  n  **n  0  a®  *^00  -»n  n  00  o  00  m  ♦  c« 

O  «®c^A.0N-oAio®-«^»0**-*0o0**00O0nnnn**0N*0K0  ♦  n  0fxAin0«oA.  *0  0  n  o 

a  0®nn00®**0nn0ik®®ON*0Ai®  K®on®0^«®oKK®0**n0®-«0KonK  ©n  ®  0  aj  0 

Ui  -*00N»N0  OO»*0  ®  n  0  0  AI  ©  N*  00A#***  OO0  ®  O  ®  N»K  KN»K  K®  ®  ®  0  00  0  O  OO  —  -*AJ  IX 

®O0  O®  00  0nAi-***OOOO®0000®0®®®®  ••••••••««  0®  C00  00  000  00 


I 


0  ♦nnAlMAiAlAlAlAJAIAlAMXAi 


♦  0nnnnnnnnnnnnnnnnnnnnnnnnnnA,AiA#NAiAiAJA*A.AiAiAjAi  a  a*  a  a  a  a 
C  OC  OOO  oc  oeoooooc  OOOOO  COCO  OOOOO  OOO  OO  O  OO  OO  O  Cc  o  c  oco  o 

III  I  I  I  I  I  I  I  I  1  I  I  I  I  I  I  I  I  1  I  I  I  I  I  I  I  I  1  I  I  I  I  I  I  1  1  I  I  I  1  I  II  III  I 

kiki  k.  ki  ki  kiki  UikikikikikikikikikiVXJkikikikiWWkiWkikiWWkiWUikikiki  kiki  kiki  k  k.w  uik.  k  k.w 

o  cc0n®0KA®  0«*00®cA0K.N>o0C00*«n®K®000e0Aic  0  m  n  n.  0  ®n.  o  n  n  ►»  — 

m  o  oca®  0#  ♦®M000AKnn®nonn0A®00**N.ooo00A00<*«0oAc  00  •  o»  -  « 
c  ©  —  N>~nAC*«A-«cnM0-‘AAin«0MC0«~c~*0n0co.-«00nn«cnc0c«ON»  co 
0  ®«0<  0  n  k  n  0  cnA  —  —  n®.  CAKn  ©  0  c  0  ~  «  c  •  —  c®c0c0A®^ok  4c*  0n  c  ck 
o  o«noA0KoA0«^*®Kcn0onN-^-c*AN.^.''o®co*-—  AjA<nn«  00  ♦  km  ♦♦  eo  -* 


A  C  0®  — —  A  A  A  A  n  #*n  #  ♦♦000  0  00KN-®  ®00  «•  «•*•  *•  -«4  —  *•-«  —  •-*  —  AAA 


c-  oc  c  cc  oc  ooc  c  c  c  c  c  occoc  oocc  coocc  000  cc  coo  0000c  00  c  ee  e 

tit  III  II  •!•*•••  IVIIIIIIIIII  tllllllllllll  11  III  I 

kiki  y  ki  y  ku*  kikikikiklkikikikikikikikikikikikikikiki  ki  W  ki  kiki  kikikiiyki  yy  y  W  X  yy  yy  y  kiki 

O  O  O  0  A  0  C000nKAK®n«*OK  *N  0  —  K  0  0  ®  ®®nAi0  K  K  •—  A  0  0  K  0®  C  0  n  C  0  0  0O 
*  oocyo0-F-00«0  0o  —  00K«  o  A  ®a**00r*0®^0****0  CK000O  o«n  C0  —  OK® 

C  O  ©—  0  —  ®  C  0  n  0  N*  ®  **  N-  0  0  0  0  ♦  K  A  ON  K0N>nA0n0OO0nK0O0  c  ♦  0  — I  0  A  n  on  ♦ 

o  0  a  •  0  **  c  0no®0  0nA«*oooo— .  An  ♦0®«*0K**0O0  o  0  A0  k  ♦  n  a  **a  a  ^0  0  a  0 

o  o  —  —An  n  000  4n  ®0  o  —  a  n  ♦  0  ♦  n-  ®0o**n00K®  o  —  n  0  — n  0  k  0  — n  0  ^  o  a 


A  AAAAAAAAAAAA  Annnnnnnnnn  ♦♦♦♦♦♦♦r®®®®®®®  ®  <  <  ®k  km  k  c« 


->  An®00  i-«0o 


0  o 
♦  0 


38 


L. 


•••  Mil"  aJIbuDd  w  *•• 


•••  *\jrr  <14  s*«»tr  fiucTu»c  ••• 


•O'  0*<Na  4  ITKK  V^OHlvn  «  lAtf  h-c  9  O  H<V  fj  4IT  4  p.  C  ©  O  ^  M  n  4  KC  »  O 
o  oo  oo  oooo»«»*~4~«  -♦«-•  -•  h«  hn  MMMMMMMMMnnnnnnnn  n  n  ©  ©  ©  ©  0000  000 


w  n«f>nrt«nnrtn  r>f»  «  nrt  mnn  nai  mim  m  mm  Nfiwnn  finnnnnnnnnnfHnmn 

o  OP  oo  O  oo  oo  o  oo  oo  o  oo  oo  o  oo  oo  oo  o  oo  oo  o  oo  oo  o  oo  oo  oo  o  oo  oo  o 

•  •  •  •  •  ••  ••  •  •  •  •  ••.  ••  •.  ••  •' 1  •  •  •  ■  ■  »  •  »  i  '  i  i  i  •  i  I  a  I  II  II  It  III  I 


in  mm  ©  ©©  ©  ©p-  m®  ©  ®  ®  ©  ©  o  ~  -+~  —  —  d*-«  —  —  —  *«m  < 


iMnnnmnnnnnn©©  -#  «  < 


®o  c  oo  oo  o  oo  oo  oo  o  oo  oo 

o  o  oo  oo  o  oo  oo  oo  o  oo  oo  o 

♦  *  *  *  •  •  ♦  «  ♦  ♦  ♦  ♦♦  ♦  ♦  •  ♦  ♦  « 

luy  U  y  U  y  W  y  yy  y  y  y  y  y  UiUJUJUJ 

OOOO  OO  OOO  OO  OOOOO  OOO 
O  OOO  OO  OOO  OO  OO  OOO  00  o 

000 00 000  00  00 000 00 00 

MP*  P*  P-P-  KKK  KJW  KN  K  hK  KK 

P»M  M  KK  KN  r>>  P*P*  NK  P*  K  P-  ks  r>*P» 


o  00  0000000000  00  000  00000  0000000  ofl  n  nn  n  n  nnnnnnnni 


>0  OOO  OOOOO  OO  OOO  OO  I 


‘  OOOOOOO-  ©O©oo©c>©©©  OO  OOOOO  OOOO 
>0  OO  OOOOO  Om  d  ^#4  dd  OOO  OO  OO  O  OO  OOO 


WU  ykl  yy  W  Uitu  Uiifci  y  y  y  y  y  y  uj  uj  UJ  UJ  UJ  yj  yj  yj  UJ  U>  yj  yj  yj  yj  yj  yj  yi  yj  yj  yj  yj  y>  ytyj  yjut  yi  y>  y,  yj  yj  y  yj 

m  00  •■*•*©  m  o<*)  Nn  — •-*  o  ~«n  noon  ©mm  000  mo n  mo  mo  oKd^dM^.^Od  o  ^>n 

m  ♦  p-m  00  Mm  m  ®M®^nocM®M©n©  m  ®  ©  m  •»«  ®  ®  ©-*©©o®©®nmmmn©  <z>  -©  rvi  m  ©  m  o 

m  -<m  ©M©-*nMn  —  o  —  n  ©  —  «  m  ©  4<hnn<  -.00  oM®moo~4M  ««  MnMV  «  aa  inro  ©© 

m  o  m®  ©  m  ©  pc  ~  ©  m  o  n  ©  o  n  m  —•  mo  n  pai  m\(  k  n  k  on©~«mo®noo  **  ©  ©  ®  m  m  ©  ©  n 

m  ©  n  mm  «  o  p®  ®h-  ©  ©  tr  ©  ©  n  m  m  <—  o  o  ©  ©  ©  «.  MM©©mMf\j~*.—  o  ©  m  ^  mvj  pit  >^<i  <rr<i  o  ©0 


nnn  nnnn*vMMMMM  <v  ru  p j  mm  m  ru  <m  —  ■ 


.00  00  mm  m©  ©  ©m  mm 


o  00  00  000  00000  00  000  00  o  00  00  00  000  00  o  00  00  000  00  00  o  00  000 
♦  ♦♦♦  ♦♦♦♦♦♦♦  •  ♦  ♦  ♦  ♦  ♦  ♦  *«  «  «  •  •  ♦  «  «  «  «  «  « 
yi  hi  y*  yj  yy  y  Myj  yiyjyj  yyy  yy  yiuyyy  yjyjyjyiyuyyj  yyj  yjyi  y  y*yj  yyy  y  y  yy  yyy  yjyi  *y  yj 
p*  n  00  ©o©m©-*©m  —  m©  0000  o  m  m  m  ©  ©MnMmmMonno  00  ©  m  o  o  m  on  «  o  m  o  o  « 
np-p  p-®  00  o  om  o~*mo®«  00  ® -*m  ©  m  —  ®  m  m  o  o©  on  »-•  ©  h  nn  ok  4  »  mo 

®y.  mMo®F»m©M~ooo  ooooo  0000  ©»*  no©  m  ooooo®  nm  01  ♦  m  m  m  00  00 
0000  onononon  pnk  (ysMyiyy  (yon  on  o  no  n  o  ©m  noo  mn  o  m©  ®  o— n  o  o— 
o  o  o  00  -•  -*ry  «ynnoommo«K*>  000  000—  —fyrwnnomo  00  00  ~<y  <yn  o  om  m  o^ 

000  m  mm  mm  m  mm  mmmmmmmm  rmmmo  «o  o«oo  «  00  o  00  00  k  kk  kV  kk  ^ 


OOO  OO  o  OOOOOOO  OO  OOO  OO  O  00  OO  OO  OOO  OO  O  00  CO  OOO  OO  00  O  OO  OO  o 

III  II  II  •!••••  II  III  II  »  I  1  I  •  II  II  III  lllll  II  1  II  II  II  III  « 

y  y  yy  ytyjyj  yi|y  yiiyiy  yy  y  y  y  y  y  y  y  y  y>  yj  yy  yj  yj  yj  yy  yyy  yy  yy  y  y>yt  yy  yy  y  yy  y<yj 

0  n-*  n-*  #y  no  *  -  0  p®n  p  no  ♦  -  -  n  m  o  mm«^  o  p-  n  o  mn  moo  pk  m  op  p  m  mn  —-0  0  n  o 

—  o  o  n  o  o  «  *  (p  —  omooonryMnmono(--o^— ®*k  00  o  n^  00  oo-*«n«mnm 
o  m  m  o  o  m  n  —  o  Pn  o  pd®  op  00®0®«nomo«p*o  -*M  m  o  00  ooomKmnp-n  m  n  «  ^  k 
-•  nm  p  o  onp  «  pp  «*PipippoPo**^npp  pp  pp  p  ®®(w«p'0«om-«®mn-d®«Dpw  «m  m-p 
pp  *-p  ^00  oo  000  00000  000000  o©  00000  on  d»  00  mniMoo  op-  m  0  niv  — ©  o 


kp*p^  p-  ©  00  *©  ©  ©o  -cm 


•  P-  P*P-  PP  P  p.»i.KKP  P» 


-  P-  PP  PP  P  P-  f 


.  PP  ppp  PP  PP  P»p.  p  pp  P  P 
>©  Oo  OOO  OO  OO  O  OO  OOO 


MW  Miw  yyy  WM  ¥ w  W  wyyuy  yuyyy  yyyyyyy  yy  yyyyy  yyy  WW  yy  yyy  iy  w  w  iy 
#NP4  ©pi0^^(0(wp*o0«m«-*0o  ©no  00  ©  —  •«©*  *^Oo©oO(won  ®p  mopp  m  on  o  © 
0  ©m  o  m  p*  —  <  nd*oop-nm©o#yo©moo  ©*imm  (©omm  op*m«oo©  ®  ©  mo  ©  o  —  o  © 

m  mo  ©  ©  -»o  ©©  —  o  m  p#  o  ©•©*•©— mo»vmo  on  ©  m  ©  n  o  ©  p-moo  —  ©mo  o—  n^  -  n  © 

p-  O  OO  O  -*  —  M  n  ©  «  m  ©  ©  p»®0000  00-n-n-«MMMMM  M  O  O  n  ©  on  P-  M  ©-«©-«©-«OfWP-n® 


>0000  00  OOO  d  dd  Md  dd  d  dd  —0  0  PN  N-  O  * 


>0  oo  ^ p-  ©  ©m  m< 


—  — M  MMMMMMMM  MM  I 


MMMMMMMMMMMM  »v»n  nnn  nn  n  n  m  M  m  mmmma.  mmm 


IOOO  OO  ©  OO  OO  OO  OOO  OO  ©  OO  Oo  OOO  C  O  00  C  i 

■  II  II  I  I  I  I  I  II  lllll  lllll  II  I  II  II  II 

yyyMwyy  yy  yyyyy  ww  yyyyy  yyy  yjy.  y.  y.  y.  w  y 
p-mn©ooMn«n>-  m  »  m©  ©  —  p-  4  n  4  ©om  pp-  ©m  ©©  a 
©nomo©ono  00  on»*©  mm  ©  o  ©  —  ©  m  ©  ©  ©  «©«©« 
00—  ©op©  c«~*pm©o©Mnnn©©©p-©  d©  p  c  ©  t  pi 
m  «  m  —  «  ©  —  «©n—  ot'Om©  m©  p*  «©c  —  n  ©  m  p*  «  ©  —  ' 

©  ©  o  dd  n«p  «  m©  ©pc  ©  00  000  Cd  ddd  dd 


scoccoeo  oocco  eo  eoo  co  ©o  occ  cc  r 
ill  II  II  III  till!  11  I  ••  II  ||  III  | 
vy  yyyyy  yy  yyy  yy  yyy  w  «y  y»  w  yyy  yy  yy 
CPtOdt  ytnp>o  ©  h  ©P-nopiMOm  mMOM  «■*©»  o  ©P- 
oomon  o  —  ©  pn  o  p  ©  o  p  ©  —  00  m  ©  m — n © ®  m 

©  m^  p©o©  p  p  4  p  o  —  mo  m  m  00©  ©np-M«  ©© 

©o  —  ©oipom  «m  m  o  m  mo  m  ©  on  mm©  om  o  ©  o 

n  mo  o  Mm  ►»  ooooo  — —  -•  mm  n  n  n  «©  mmm  ©© 


—  Mn  ©  m®  p*  00  o  —  Mn  ©mop.  o©  o  —  Mn  ©  m©  moo©  -n  n©m®pooo  -*m  n  ©m  ®  p-o  o  o 
o  00  00  o  00  o  **  d*  dd  dd  d*M  MMMMMMMMMn  nn  nnnnnnn©©©©  ©  ©  ©  ©  «©m 


40 


•••  PUFF  f>f,  C4*PLE  PROBLEM  WITH  FRACTURE 


®  <9  o  wn  nm  m  m  >-  «  c  o  ~*«m  nmmmK®®o  -«fw  n  .*  mi  m  m  m  o  —  w  n  4  m*  ®  f-  «<>  o 

o  o  oo  oo  o  o  w  hr.  mmnnnmmr  (vm  nn  nnnnnnnm  4  «  «  4  «  <  «  -c  «  <1 

M  M  ftlfj  IMIM  MfM  IMIM  njnj  MM  MN  ftfM  MMNM  IM  IM  (MM  MM  MM  MM  MM  MM  MM  MM  MM  MM  MM  MM  MM 

MMMMNM  M  M  MM  MM  MM  MM  MM  MM  MM  MM  MM  M  M  MM  MM  MM  MM  MM  MM  MM  MM  MM  MM  MM 

M  OOOOOO  OO  OO  OO  OVOO  OO  OOOO  OO  OO  OO  OO  OO  00  OO  OO  OO  OO  OOOO  OO  OC 

Vt  1  ii  tiai  iiii  11  ••1111  ib  riiiiiiiiiiai  1  •  1  1  1  1  1  11  11  1111  1 

<  uuuuy  MM  M  M  MM  UU  WW  Uhl  U*hJ  Uhl  llM  MM  Uhl  MM  MM  MM  M  M  MM  MM  Uu  UUL'UUU  MM  M 

X  nKKO«9^miM  m*-»  m  m  hik  m  im  •  m  ®om*:mm®ooi9  om  im  ir  h  Mn  m  o  k  m  mo 

0  00  9-  m  m  n  m  k  m  mo  m  o  00  o  Km  a 

M  «  o  no  k  r»o  n  o  00  im  «  m  ®  — • «  ®  ooftt^M^noon-mootfitfio  onn«9in«  A^Moit  00  -* 
x  onomMOO'«*40F>o«r)MM~~-'  »v  00  ©n  *>  ®  nK  -«k  *M©m  —  OKtfi4««ini-9Mir  <9  m  o 

o  o  o  hiv  n  «  s>u  k  00  o  Nn  4  it  ^  n*  ®  coo  •*  nm  k  <9  — *n  tf  «  om  «r  c 

IS  •  ••  •  *  or  •«•••••••••••••«»•••••«••••••#••  •  •  •  *  ••  •  •  •  •  a 

MMMMMMMM  MM  MN^fJ«af'ftf>r>f  flf>4  444«44IWrm^iM^iri4«««<M>hNC  C«C 


b«sod«  ®®  mm  mmmmmmmmmmmmmmmmmm  mm  m  m  m  m  mm  mm  mmmmmmmmmm  mm  m 

o  ©0000  00 00  oooooo  00  0000  00  0000  00  00  00  00  00  00  00  0000  00  00 

•  *4  4*  44  4444444444*4444444444444444  444  44  44  44  44  44  44  4 
UUUhJkl  MM  M  M  MM  MUt  MM  MM  MM  MM  MM  MM  M  MM  MMMMMMMM  MM  My  MMMMMM  MM  M 
N  o  oooeooo  OO  OOOOOO  OOOOOO  OOOO  OOOOO  OO  OO  OO  OO  OO  OOOO  c*o  OO 

O  OOOOC/OOO  OO  OOOOOO  OO  OOOO  OO  OOOO  OO  OO  OO  OO  OO  OO  OO  OOOO  OC  OO 

>-  mm  mmmm  mmmmmmmmmm  mm  mmmmmmmmmmmm  mmmmmmmmmmmm  mm  m 

kk  k  k  kkkkkkkkkkkk  kk  k  k  k  k  kkkkkkkk  k  k  k  k  k  k  k  k  k  r-  kk  ► 

R.  NKNK  KKKKKKKKKKKKKKKKKKKKKK KKKKKKKK KKKKKKKKKKKK  K*^  K 


ndnftmn  rt  w  nn  dm  mn  nn  nn  nnnn  nnnnnrr  nnnn  nn  mm  mn  (•>«  no  mmmm  mm  n  n 


«  «  m  m  m  «®  «  ®  «®®c®«kkkkkk  f-hh  r-N  k  Kmmmmmmmmmmm  -c  -c  o 

O  OOOOO  OOOOOO  OOOOOO  OOOO  OO  OOOO  OO  OO  OO  OO  OO  OO  OO  O  O  OO  OO  OO 
X  4  44  44  44  444444  4444  44444444444444444  444  44  44  44  44  44  44  4 

C  MMkiMM  MM  M  M  M  M  MM  MM  MH1  MM  MMMM  MM  MMMM  MM  MMMM  MM  MM  MM  MMMMMM  M  M  M 

N.  K  m  m  m  l f»  ®  -*K  f  0  449^9  O  m  p-  mmtn~*®<U<r<9Komom(U4m<9<9  ®  (9  tf  IV  —  CT  O® 

n  n  o«  cm  mm  m  mir  m  mm  n  m  k  m  «  Nm  m  m  ~  o  m  ^  4  ru  ru  ®  oj  4  mmnnm^omK  k  ^  ir  »c  o  n  «c  k 
C  4  <  i  ir  i/ur  4  m  om  C9  fin  cir  ob  «(\i  u  o  -*  k  Km  m  m  m  -*fv  ~-c  on  o©  imk  o«49i  ch  m 

O.  9Mwh9(VtCHR4t\j099  00  0<C4«M\iMrC^9  0m9l>CC49«'  ^N(Mr  or>  IMK  C  4  4C 

M  O  C  4  4  Mp<9  COlT4mMOU(g4<C9mNNI‘MC4'4MrnJ9Kin4NO<  *)  ®  <9  MR  H JK  n  C  K  4 

•  •  •  4  4  ••  4  •  4  •  4*  44  44  •  *  444444  4444  44  444444  44  44  44  44  44  4 

fF-<\ii\if\jfvi(\j  — •  —  -•— *  k  ®  m  m  m  4  4  n  n  n  i\j  cm  im  —  —  —  <9  **  m  m  4  c  m  r  r  <m<\j  <-« 


O  OOOOO  OO  OO  OOOOOO  ©OOOO©  ©OOOOO  OO  OO  OO  OO  OO  OO  OO  OOOOOO  OO 
-J  4  ♦♦  4  4  ♦  ♦  4444  4444  44  44  4444444444  44  444  44444444944  4444  4 

«  M  M  M  MM  MM  MMMM  MM  MM  MM  MM  MM  MMMM  MM  MM  MUi  MMMM  MM  MM  MM  MMMMMMMM  M 

o  <ir  r*  k  m  *\*  <9®  m  om  ®  *-  m  n  m  ^  «m®®m-«®K<9  m«9  o  mm  -+■+  <Mm  f^m  — n  m  m  ^  nn  ^  o 

m»9ft  -4iv  «9  ♦  n  r-  r-  i*.  «on<#  n  ♦  mn  om  ®-*nn<Mo®«  om 

x  4«  nj«»  wn  44  on  h»«  n  om  mi®n  MV9  o-#k  o  nm  «  o  tv*  «  o  •~*mj  n-#  <#m  mm  ^  nk  ® 

3  M9h«o  HMi"9in<isK«9  oo^^MAinn«m<mmmmm«mmmm^^^p^^KKr^Krw 

m  m  m  m  m  m  mm  mm  mmmmmmmKm-R-KR-  r-  i-  f-  k  r-r-r-f-r*-  k 

m m m m m  mm mmmm  mm mmmmmmmmmm  mmmmmmmmmmmm  mmmmmmmmmmmm  mm  m 


^  ^  (VfVfMi4CM(\j(yM(S(MAiAjr\uvi<VM>j(M(w(VifU(M(Vi  o<w  Nivi  ftiR  mm  mm  mm  mm  nn 

o  ©oooooo  oo  oooooo  oo  oooo  o  o  oo  oo  ©o  oo  o©  oo  oo  oo  oo  oo  oo  oo  oo 

l  II  II  II  I  I  I  I  I  I  I  l  •  i  I  •  I  •  I  I  I  I  I  I  •  I  I  I  I  (  I  I  I  •  I  I  I  I  i  I  II  I  I  l  I  I 
M  M  M  M  M  MM  It  J  M  MM  MM  MM  kIM  Mbi  MM  MM  MM  MM  UiM  MM  WJMMM  MM  MM  MM  MMMMMM  MM  M 

n  m  m  m  -*ts  (\j®*  mruno^  ^mmr-mw-f-  <ioNiAnc«M99  him  m  9  (v  —  m  ®  omno 

_j  m-m(9mcommomi-4/  cj«d  n9Mrm4S99  m®  m  044  mM  ims9  sco  nifiaiM  me  n  n  m  ®  ®  in  — <m 

^  *  n(*r-m  r^O'nct  T'Moimr  iMinc9  09-  o<9nn«r-^C9^KmK  on  n^®^m  mooj 

u  iM<9nKHiro«cnn<tMMchiirN94  9K«h)<)ni«no99  -*n  k  is  ®  m  n<V9-  <\jmK  -#<9c>®Kn 

m-9  nn  cvm  mh  094  m  +  m  momM®m,*-«f^m^®mno®m  n  -*  o«mm  ni\j  -*  o  rs  nmx  hito  m-* 

4  44  44  44  4444  44  444444  4444«>4444*  44  444444  44  44  44  44*4  • 

rnr-««H(9(9®®m>m>^mm  mmm^r  nnnn  rs(\i  rvi(\i  <v—«  — —  ~  m  &  ^  ir  c  c  nn 


m  m  m  m  m  mm  mm  mmmmmmmmmmmm  mmmmmm  mm  mmimmmmmmmmmmm^  ^  nmmmm 

O  OOOOO  oooo  oooooo  OO  OOOOOO  OOOO  OOOOOOOC  OOOOOO  (  O  OOO  OO 
4  4  4  4444  444494444494444444944444494444444444«»  4444  4 

M  M  M  M  M  MM  MMMM  MM  MM  MM  MM  MM  MMMM  MM  MM  MM  MMMM  MM  MM  hJU  U  U  hJ  '>i  uj  ’J  MU  M 

m  mm  — »m  n  cm  m  o  wm  nmmmoiximomm^mmompxirm^^^mmiMmnnmm^miroir  r  ^  ®  in 

o  (\if  ivck  hm^9  «mc  <\in  ooRfiircoHM)  ^-»9*  m9nc  on  ®  m  (VI  m  n  r~  ®  P»  n  a  ojk  n  ©  •*  n 

ft  o  m  09  «  «n(|>N9fl)0D09m9  o9H(M9(MM9^o4ir-mo  *^n  nfton9*oo^mjo®  0  4  h 

M  9  Nh>9  9  9ll)  -»«  9«n  nn  C  «C  AJ  0  O0  OM  h09  ®  ®  <9  OO  N9  hM>  ♦  HK  ■#  •.  D  J)  4  r\ i  99  -• 

n  -«®  inno00nH9MrnH9Kucn«o®N«irfiiMHOo(\jc<onMv(-Mt  o^  *  -  o*  m  •#  n  f 

f®iri/Mrircc9cnnmm(,MMVi<vi(VAi(vi^«HHHHHHH9([  k  k  m  mm  -♦  •<»  n  \j  r\j 


HH  HH  HH  H<H  ^4«-«  hhhhhhhhhhhhhmhhhhhhhh  h  O  cc  OC  OO  OC  OC  OC  CC 

©  OOOOO  OOOO  OOcOOOOO  OOOO  OOOOOO  OOOO  CO  OOOC  coco  oooooo  cc 

!  II  II  II  llll  II  II  II  II  II  II  llllll  II  111  1444444444444444 
UUUUU  MM  MM  MM  MM  MM  MUI  MM  MM  MMMM  MM  MM  MM  MMMMMM  MM  MMMMMMMM  MM  It. 

*nft®o>  ®ccNC4UMneinc4cciiNn99<c®iv^niNimH<i®c904Kai  om  enact 
x  <r  n-  <9  m  ®  m'*nnn(v(V3«9®F*omon®<~«9Cf'<'-‘n-#r^M»4mwo<uo<V'>«m<9<9m  m  in  *  k  n 
r.  m  c-  4  c  m  *-*in  M  rvj  in  ^  o<v  a  a  —*9“  a  iv  c  n  <9  *—  mm*  m\i9«  m<n  (V  m  ir  — •  nmftna  4  •-•a  m  ifjn  «cr**  c 

4  ~  ca  r*  if  in  4  4  4  4tf)®9Ccnir*w«c4ciPHffipH)09«*  ®9h  niP9  c  OJIT  a  on<  cri\  ire 

n  4  in  if  4  n- a  m  oh  wn  cm  ®  «9  o  <-n  c  mN  9  own'iis  9  ©  <\j  4  m «  ©  c  ©  e  —  —  rv.  iv  pv.  n  nn 

f  m  iff  inififinm  mmm  r*9»K  ®  ®  a  xame-oa  m  m  h 


rn-  nnnn  nnnn  (v(\.MM(\r\jfv(vr\j(\f\,(V(V(\jfVifv.(M(VMfVi(vfvjfViro(\,ojMfvnj(\.(V(v  <vrv  <v  «v  <v  <v  fun. 
©  OOOOO  OOOC  OOOOOOOC  oooo  oo  oooo  oo  oo  oo  oo  oooo  OO  COOC  CO  oo 

I  llllll  I  I  I  I  I  I  •  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I 

UJUUIUW  MM  MM  MM  MM  MM  MM  MUI  Mlu  MM  MM  MM  MM  MM  MMMM  MM  MM  MM  MMMMMM  MM  M 

mt  n  09  o  m  m  4  m  4  mom-*  o®  m  ®  k  r-  —  m  m  o  -•  r»  -*®  nomiviM  o  oo-  4  mk«  c  cam  mm  o 

x  n  -*®  m  m  n  m  o  m  w  .n  iw  oc  m  n  **(9  9  on«mm<99>mnm<9  —m  nm  4  ru  <9  m  ok  m  4  m  (m  -*4  n  ®  o  o 

o  99  iT9  o®0  o  mn  <9  o(M4«n<9M»nnnmK-*mn-*-tf\j4<94  im^  mm  <9  m  m  m  ®  n  oonimncymo 

m«  M«i\i9cnjo9N®9(Ni09N«  o4fi(vj«H0o0o0o0HMn90  -^®  0M9K  m  n  -*<9  ®  k  m  m 
m  ®  -«nm  ®-*4k  <9  oo  oh  hh  pin  nnn4  4m  mmm  kn«09®o  o  -*  m  <\j  n  4  4  in  m  ®  ®  o  o  -him 

•  4  4  •  •  ••  *  I  •  t  I  •  ••  ••  t  «  ••••  ••  •  •  •  •  *4  •  •  •  •  ••  ••  ••  •*  <  (  •  •  •  u  • 

k  k  a  a  a  tern  m  o  o  —  --  -  h  h-  h  -  mh ^ *h  ph^  nj  tvi  <u ru  iv m  m (u  fvi m  <u  <u  rv.> n  nn 


->  hn  n  4  m  mK  «<9  ©  -«Ajn4m®K®(9  o^wnc  mmK  o^njnmmmKoo  o  n4mmK  ®  C9  © 

o  0000000  o-#  hhhhnhp4f»  mim  im  ini  (M  iM  rjn.  nn  nn  nn  nn  nm  mm  mm  mm  mm  mm 

IMIMIMIMIMIMIMIM  IMCM  IMIMIMfMlMIMIMIM  IMCMIMIM  NM  IMIMfMfM  N  IM  IMfM  NIM  (MIM  MIMIMIMIMIM  IMMMIM  IMIM  IMIM 


42 


•••  PUFF  hfc  S/k^PtE  PWdPLF*'  WITH  FBACTIIHE  *•• 


X 

o 


© 

ft 


X 

© 


© 

© 


-Nn  #  m • ft  ®o  o— Mn#m*ft«o  o— Mn  #  m  ©ft  ®o  o—  #  m  o  ft®  ©  o-  Mn  «« 

ftft  ftftftr-ft®®o®o®®  »•»#■©  o  »  o  ® 
M  MM  R1N%NMWMVM(VNNNN  NM  AlNNAlMlN  MM  MM  MM  MM  MM  MMMMM  ~U  MM  MM 

00000000000  00  OOOOOO  OOOOOO  OO  OO  OO  OOOO  OO  OOOO  00  OO 
lllBBIItCItllllltllillfttllttltltlBlllllltCItt 

wwwhiwuyuyyyyuu  yyyy  y  yyy  yy  y  mm  yy  yyyyyyy  yy  mm  mm  mm  m 
m  nft  N90fiM«Hovio«  m  *  ft  mm  on  mm  o  ft  n®  n®  ft  r-ooMoooM— #©  oi^  « 
ooj^  nomo*o#»®  nn  ft  ft  ft  m  —  Mo  m—  mm  ft  m  mm  ft  ft  ©m  j  ft  m  n  j##« 

ft  n^eyil  ®  H"  c>«fiBnN  —moo  ®  n  •  n  •  ft  ft  7  no  on  ok m  m  oo  ft  *  ftn  p»m 

o  «*>«  ft  00  on-*  — m  mm  n  n  ft  ft  ftm  fti  ft  ft  ft  ft  ft  oe  ^MMnftfto  «kk>«  ft  ©-«  mm 

O'  ©  »  —  —  —  .>•»-  — —  ^  ^  —  n  M  M  MM  MM-MMMMMMMMMftlMM 

ft  ft  «  ft  ®  c  ®  «  ®  ®  oft  oft  ftftft««)ftftft  mm  m  mm  mm  m  mmm  m  m  m  mm  mmmm  mm  m 

OOOOOOOOO  00  OO  OOOOOO  OOOOOO  00  00  000000  00  OOOO  00  00 

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm  mm  mm  mm  m 

O  OO  OOOOOO  OO  OO  OOOO  OO  OOOO  OO  OO  OO  OO  OOOOOO  OOOO  00  00 
OOOOOOOOOOOOOOOOOOO  OOOOOO  OO  OO  OOOO  OOOO  OOOO  OOOO 
ftftftft  ftftftftftft  ftft  ftft  ftftftftftftftft  ftftftftftftftft  ftftftftftft  ftftftftftft  Oft  ft 

N  ft  ft  ft  h-K  r>-  ^  fw  *s  KKKK  KK  KK  K*K“K-KK  K  ft 

ft  ftft  h  ft  ft  ft  r»-  r^-ftftft  ftftftftftftr^ft  ftftftftftftftft  ftftftftftft  ftftftftftft  ftft  ft 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 

oommmmmmmmmmmm  ###■♦#  ####nnnnnnn 

OOOOOOOOOOOOOOOOOOO  OOOOOOOOOOO 
♦  ♦♦««•♦♦♦«♦♦♦♦  ♦  ♦*♦*♦♦♦♦♦♦♦♦♦♦♦ 
yyyyywyyyyyy yy yyy yyyyyyy yyy yyy 
nnoj©oocon,-*Mmom  cm  ft  nKft^«ion«  mo  ft  o  # 
m  MmrtfiKCBrv9Mo«K«ft*<M«H)r)ocir)ft  — ®  m 
1 r  — ®  ~  «  —  m  #  #  ft  m  o  #  — ©  4  m  nm  —  ftnom  —  ®n  — 

•  ftnot-MMftn©#®®©  Mftnftnft®®©®®  #  m  m®  o 

m  oo#>nn#oo#o®n  00  o®#mft— ®M©mftnMnft 


—  — ©  **  oir^nn^NH  -  —  ®  ft  m  #  < 


J  M  -m(K  MT«  1 


i  —  ©  00  00000000  00  00 


O  Oo  OOOOOO  OOOO  OOOOOO  OOOOOOOO  OOOO  ©■©  OOOO  OOOO  00  00 
♦  ♦  ♦  ♦  4  ♦  *♦♦♦♦♦«♦  4«4«444«44«44t4««*4444444««4««« 

yyyyuiiijyyywyyyyyyyyyyyyyywyyyyyyyyyyyyy  MM  M  M  MM  M 

m  Mn  —  00  —  -»»  *>  m  ft  —  m  •  om  nm  oft  ft®®©©©©©©©®®©©©  00  mmmm  mm  m 
no®©.-.M#®®®ftft  c«®®®®®®®®  00000000000000  000000  00  o 
OOOOOOOOO  OOO  OO  OOOOOOOO  OO  OOOOOO  000  000  00  0000  00  o 

ftftftftftftftftftft  ftftftft  ftftftftftftftft  ftftftftftftftft  ftft  ftftftft  ftftftftftft  ftft  ft 
ftftftft  r^ftftftftftftftftftftftft  p-  ftft  ft  KftftftKftftft  ftftftftftft  ftftftftftft  ftft  ft 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOmOO 


n  HK1 
O  Oo 

•  I  c 
MMM 
n  4  © 

M  #  ® 

O0-« 

4  m  ft 


n  n 

o  o 

«  t 
wj  m 
o  4 

o  m 

o  n 
o  IT 
ft  IT 


n  n 
o  o 
I  I 
U  |y 
M  ft 
—  M 

o  m 

n  # 

n 


4  4 

©  o 

I  « 
UJ  u. 

n  m 
n  m 
o  o 
o  rg 
ft  n 


4  4 

©  O 

I  I 


n  o 
©  © 
in  m 
©  o 


444444  44  #m®mminir®m®® 
00  0000  00  00  00  00  00  00  o 
III  lltlllltl)  II  III! 
y  yy  MMMMUJ  MMM  MMM  MMMMM 

m  4  m  m  00  4  c  mo  o»n«  no  n  m  m 
44  0©  m®  «n  Mn##nM#m  om  ® 
©oo  000  — m  non#  #  om«n<o  m 
o  ««  ©  ®  m  o©  m  ft  ft  ®  m  #  o  —  m  ®  © 
o  —  #  ®  n©  on  ©#ftnMnoom  —  © 


m  mm  ~~.~~«-*o®ftir  m  #  n  —  ®  o  m  4  n  mm  o  0000000000  ©  o  o© 


*  m  4  « 
>  00  i 


Mo 

Mm 

©n 

00 

oc 


4  4  « 

1  wj  yi  M 

®  n  ® 
®  #  © 
©  —  M 
n  o  o 
mmm 


o  4  m 
o  o® 

4  4  M 
OO® 

ft  ©  # 


#  #  O 

>  o  ©  e 

♦  44 

I  M  M  M 

O  «  — 
MOM 

—  ©  n 

moo 

©  #  O 


4  4 
o  o 


#  n  n 

o  00 


nn 

00 


MM  MMMMM 
-  O  © 

M  O 

m  — 
in 
ft  4 


O  M 
^  o 
m  m 

ft  # 


O  M  ©  < 

—  o  m  1 

O®  4  I 

—  ®  o  < 

MO  M  I 


nn 
o  © 
♦  4 
M  M 


o  4 
4  ® 


nn  1 

O  O  I 

♦  4 

M  M  I 

*  m 
n  cr 
m  n 
nm 
m  m 


o  — 

®  M 
O® 
«  o 
ft  n 


1  nM 

*  o  © 

•  ♦  ♦ 
I  MM 

n  # 
o® 
©o 
o  # 
©# 


MM 
OO 
4  4 
MM 
®  O 

o  m 
©m 
00 
mo 


—  —  <r  ft  o  in  #  #  n  m  m  rv^H,  ~4~*o©  om  #n  mm  ^  ~  — •«  o#  n  ©  ©  o  ©  o  ©c  0000  o©  ©« 


yyy 
o  4  o 
o  m  ^ 
no# 

M  If  O 

4  4  4 


♦  ♦♦44 


o  in 
«  o 
c  a 


MMMM 
ft  ft  O  © 

m  o  o  m 

ft  K  ©  — 
c  #  a  n 
o  o  O  ft 


MMM 
^  #  M 
n  #  o 
m  ©  o 

ft  M  O 

ft  ®  a 


MM  M 
OOO 

—  eo 


MM 
OO 
M  O 


#  #  #  ft 
^  O  ^ 

O  O  ©  1 


M  M 

o  m 
m  ft 
<  n 
ft  n 
*^M 


♦  ♦ 


♦  ♦ 


♦  ♦ 


O  M 
M  n 

o  in 

M  n 


MMMMMMMMMMMMMMM  m 
#  ®  m  — •  m  -»n  oft  — «#ftmft 
ftonoonoft®nnft®m©n 
m©#  #  #ft  —  er  ft  onottcmM 
—  a#  —  1  mr»c*  <c  in  n  m  m  —  — 
##ino#ft®ooe  —  Mn#m  o 


M  M 
—  o 
o  ® 
m  m 

h>.  ® 


M  M 
on 
M  ft 
M  — 

m  n 

o  o 


♦  ♦  ♦  ♦ 

M  MM  M 

mm  #  m 
m  ft  #  ft 

#  ©  ©n 

#  o  «  c 
—  m  n  m 


•  MMMMM  mm  mm  MMMMMMMnnnnnnnnnn#  ##  ## 


M  MMMM  MM  MMMM  MMMMM  w  MM  MMMM 
©©©©©©©©©OOOOOOOO©©  OOO© 

I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  « 

UJ  UJ  M  M  UJ  M  UJ  UJ  UJ  UJ  MM  MM  MMMUiMMMM  M 

©  n©  on  —  ®ft®oo*M#ft#c  nM  Mmo  o«=>  — 
c  om— Monom —00  #  00  n  m  o  # om#  «oft 
ft®MooMoon  — m  ftft—®  — ® ooft#onom 
m  mo  o  ft  o  o  m m  ®  —  #  ®  n  ft  m ®  #  —  ®  o  #  n  m  m 
n#m«ft®  a  —  Mnmofto  oMnmft®oM#o® 


J  MM 
5  O© 

I  I  I 
i  M  M 
-CO 
#  •# 
©  — 
n  # 

©M 


M  M 
O  © 

I  I 
MM 
#  © 
O  # 

•  M 

m  « 

#  o 


M  <V 
©  © 

I  I 
M  M 
ft  m 
®  M 
M  O 

.*m 

o  — 


MMMM 

©OOO 

I  I  •  I 
MMMM 
o  ©  o® 
ft  o  ©  — 
#  o  o  n 
o  #  ©ft 
n  o  o  — 


M  M  — 
©OO 

I  I  I 

MMM 

«  n  • 
n  «n 

®  —  M 
#  (»  © 
#  ft  o 


000 

•  1  1 
MMM 
m  m  n 

#  ♦  n 
M  n  m 
n  o  o 

©a  © 


OOOO 

III! 

M  MM  M 

o  n  o  © 
no  •  ® 
•  MOM 
m  00  n 

—  —  —  M 


nnnnnn########mmmmmmoo  oooftftftftft  ®®a«ooo— — 

—  Mn  #  m  o  ft  •  o  o— Mn<#moft®o  o— Mn#moft®o  ©  —  m  n  #  m  o  ft  •  o  o—  Mn  #  m 
mmmmmmmmmooooooooooftftft  ftH.ftftftftft®  ••••••  ®  •  •  o  m  m  mm  m 

M  MM  MMMMMM  MM  MM  MMMM  MM  MMMMM  MMMMM  MM  MM  MMMM  MMMM  MM  MM 


43 


-  .*4 


-H* 

—  *4* 

—  « 

h  e 

•40 

—  -4  © 

_ 

H  O 

—  -4  0 

xoy 

KOkl 

X 

o  kl 

w 

OM 

X 

O  kl 

X  o  ki 

X 

o  kJ 

X  ou 

4  1  Z 

4  1  Z 

4 

f  Z 

4 

•  Z 

4 

•  z 

4  »  Z 

4 

ft  Z 

4  1  Z 

XWK 

X  Wft 

X 

kift- 

XkiK 

X 

WK 

X  kift- 

X 

kift- 

X  Ui  ft- 

mm  a 

•»  0  O 
->«ft 

mm  a 

m  -4  a 

m  — o 

M—  O 

M 

o  O 

mi-  o 

~in  «. 

”>M  ft 

4ft 

ft  4ft 

“>4  ft 

”> 

o  ft 

->  —4  ft 

—  41 

*** 

4 

— • 

ft* 

«•* 

ft- 

—  ft* 

(Vi 

—  ft- 

X  o 

x  o 

X 

O 

X 

O 

X 

O 

X  O 

X 

X  -4 

ft  o 

ft  O 

Ift  o 

(ft  o 

n  o 

n>  o 

M  O 

n  o 

X  (ft  B 

M  O  V) 

X 

om 

X 

om 

X 

om 

x  om 

X 

om 

x  om 

400 

4  -40 

4 

-*o 

4 

-40 

4 

-4© 

4—0 

4 

-40 

X  «ft 

X  ♦  ft 

X 

4  ft 

X 

4  ft 

X 

4  ft 

X  4  ft 

X 

4  ft 

X  4  ft 

Mki  K 

M  Uf  K 

M 

kift- 

M 

kift- 

m 

ki  ft- 

m  kift- 

in 

kift- 

M  UJ  ft- 

M  O 

-4  a 

-4  O 

a  o 

4  O 

o  a 

B  O 

ft*  c 

m  a 

9  a 

9  ft 

4  ft 

4ft 

m  a 

m  ft 

B  ft 

* 

o 

ft* 

4 

m 

B 

4 

• 

M 

ft- 

M 

*4 

o 

4 

•  * 

4  • 

4  • 

•  • 

*  • 

•  • 

m  • 

^  o 

M  O 

n  o 

m  o 

«  O 

4  o 

m  <=» 

4  O 

KMX 

-4 

KMX 

— »  —4 

X 

(ft  x  - 

X 

4  X  -- 

X 

4  X  - 

*4 

X  4  X  - 

X 

B  X  -  — 

x  MX 

4n  a 

K  O 

4  m  a 

K  O 

4 

m  b  k 

o 

4 

(ft  O  K  O 

4 

MO  X 

O 

4MB  K 

o 

4 

MB  X  o 

4  4  B 

X  o 

*  —  > 

4  1 

X  — > 

4  1 

X 

-4>  4 

» 

X 

-4»  4  1 

X 

—  >  4 

• 

X  —  >  4 

• 

X 

-4  >  4  1 

X  — > 

4  1 

M  X 

X  kJ 

(ft  X 

XkJ 

(A 

X  X 

UJ 

m 

X  X  ui 

Ift 

X  X 

UJ 

MIX 

ki 

m 

X  X  Ui 

m  x 

X  UJ 

“>  Ul 

OM 

">  Ul 

0(M 

kl  a  M 

”> 

ui  a  — 

“ft 

kl  0  4 

ki  OB 

uj  a » 

->  UJ 

O  O' 

->m 

“ftM 

->  ft 

->n 

->  M 

">  (Vi 

“5  O 

">« 

—  4 

—  4 

— 

4 

—  4 

-» * 

4 

— ► 

4 

-  4 

—  r> 

K  o 

K  O 

K 

O 

X  o 

X 

O 

K 

O 

X  o 

X  o 

• 

• 

• 

• 

• 

• 

•  • 

• 

• 

• 

•  * 

o 

n 

o 

(ft 

o 

(ft 

O  (ft 

o 

n 

O 

M 

O  M 

o 

M 

a  m  a.  n,  k  p- 

ft  (ft  a  «-» 

K  B 

a 

4  ft  -4  K  B 

a  o  a  m  x  9 

ft  ft*  ft  M  K  (ft 

ft  M  ft  M  X  (ft 

a 

r-  ft  M  x  (P 

a  ft*  ft  M 

X  O' 

44  K.O 

4  O 

4  4ft  0  4  0 

4 

4  ft  O  4 

o 

4 

4  ft  O  4  O 

4 

4  ft  O  4 

o 

4  m  ft  o  4 

O 

4 

m  ft  o  4  o 

4  m  a  o 

4  O 

K  M  >  1 

X  ♦ 

ft  (M  >  4 

X  ♦ 

K 

(M  >  4  X 

4 

K 

M>  ♦  X  4 

K 

M>  O  X 

4 

ft-  M  >  ♦  X 

4 

ft- 

(Vi  >  ♦  X  4 

ft-  rvj  >  4 

X  ♦ 

V>  XU 

a  ki 

(ft  X  ki  (Ski 

m 

X  UJ  o 

ki 

in 

X  UJO  kl 

m 

x  uj  a  ui 

m  x  ui  o 

ki 

in 

X  UJO  Ul 

in  x  uj  o  uj 

“>  uj  ft* 

m 

">  UJ  (ft 

P- 

“5 

UJ® 

m 

*x 

ui  4  m 

-> 

UJ  4 

4 

~~i  u*  ft- 

•n 

"> 

ui®  cc 

->  ux 

O' 

(Vi 

in 

0 

4 

— » 

ift  ft* 

(VI 

ft* 

M 

(Vi 

M  — 

in 

CD 

»■* 

M 

4 

B 

4 

O  IT 

r- 

M 

ft* 

4 

ft-  4 

•-4 

m 

n 

r* 

• 

4 

(ft 

4 

-4  (ft 

m 

o 

® 

ft* 

4  (ft 

4 

4 

• 

• 

• 

• 

4 

•  «. 

• 

• 

• 

♦ 

•  * 

• 

• 

•* 

-4 

(M 

m 

• 

—4  •>* 

-4 

n 

-4 

r> 

in  4 

B 

m 

zm  a*4 

K  ^ 

Z  MB  44 

K  -4 

Z 

m  a  —  x 

-4 

z  ma  -•  x  -4 

z 

m  ft  M  x 

z  m  ft  mk 

z 

m  ft  *vj  x  ~ 

z  m  a  (v» 

X  -4 

•“•<*  a  o 

4  n 

ft  o  4 (ft 

-4 

(ft  ft  O  4  (ft 

•4  (ft  ft  O  4  M 

a*  ft  04  «ft 

ft  O  4  n 

wftftO  4 M 

►4  o-  a  o 

4  M 

U.  (VI  >  | 

x  — 

k.  A*>  4 

X-4 

k. 

M  >  4  x 

-4 

u. 

M>  4  I-. 

u. 

M>  4  X 

-4 

k .(\|>  ♦  I 

*4 

U. 

M  >  ♦  x  »* 

U.  (VJ>  4 

X  — 

“>  XU 

o 

~>  X  ki  v 

-> 

X  UJO 

-ft 

S  kJO 

-> 

x  ui  a 

“>  X  Ui  a 

X  UJO 

“>  X  UJ  o 

UIM-> 

UJ® 

~i 

kIM 

ki®  ”> 

Ui  4  “) 

Ui<ft 

wm  -» 

UJO 

"> 

4 

4> 

9 

4 

0 

•4 

© 

4 

® 

P- 

ft- 

m 

9 

ft* 

o 

o 

0 

4 

m 

9 

M 

m 

4 

• 

• 

• 

• 

♦ 

• 

• 

• 

* 

4 

« 

-4 

-4 

4 

4 

JC  JM 

—  o 

_i  -4  O 

-  o 

-1 

-4  JO  — 

c 

_l  — •_!  •-*  o 

_j 

o 

-J  —  _J  -•** 

o 

-4  _J  (Vl  —  © 

-J  ~-l<V 

—  o 

4  o  a.  o 

Z  O 

4(  O  ft  O  Z  O 

4 

o  ft  O  Z 

o 

4 

Oft  O  z  O 

4 

Oft  o  z 

o 

4  O  ft  O  Z 

o 

4 

oft  O  z  O 

4  o  a  o 

Z  o 

k  ♦  >  i 

•-»  4 

ft  4  >  4 

H  4 

ft- 

4  >  4  e* 

4 

K 

4  >  ♦  M  ♦ 

ft* 

4  3ft  4  *4 

4 

ft-  4  >  4  44 

4 

ft- 

4  >  *  4 

ft-  4  >  4 

-4  ♦ 

OkJ  X  UJ  U.  UJ 

OU  XU 

u.  w 

a 

UJ  X  klk. 

UJ 

OUX  Ul  U.  kJ 

O  UJ  X  kl  U  UJ 

O  UiX  Ul  U.  Ui 

O 

UiX  UJ  u  UJ 

O  UJ  X  UJ 

U  UJ 

K  — •  UJ(Vl 

”>  ft- 

K  O'  Ui  ® 

->ft* 

ft- 

(ft  UJCft  “>  ft- 

I- 

(ft  ki<ft  *5  ft- 

K  m  Ul  0  ftp- 

ft-  «  U  O  *■>  ft* 

ft- 

4  UlM  ~i  ft- 

ft-  B  U(ft 

->ft* 

Ul®  ft* 

—  (ft 

Ui  ft*  o 

—  m 

UJ 

ft-  m  — 

(ft 

UJ 

4  B  —(ft 

Ul  (ft  ^  — 

n 

U  «  «  — 

M 

ki 

-4  n  —  n 

UJ  IVJ  o 

“  m 

(\j  4X0 

O  (ft 

K  O 

Ift  0  X 

o 

0  (ft  X  O 

o  m  x 

o 

4  OX 

o 

(VI  ft  x  c 

OJ  —4 

X  o 

®  ft* 

ft*  4 

M 

ft-  O 

m 

ft-  -4  0 

-4  ft 

m 

—  o 

m 

4  o  m 

-4  a 

in 

• 

4 

•  • 
B  4 

1 

4  4  4 

(VI  M  4 

4  •  4 

4  B  4 

•  • 

4  M 

• 

4 

•  •  • 

B  JVi  4 

•  •  • 

«  M  4 

•  • 
B  -4 

• 

4 

•  ■ 

<ft  *4 

4 

in  M  m  o  — 

m  m  in  »-•  — 

(ft 

w  m  ^  — 

(ft  o  m  (vj 

m  o  m  (Vi  — . 

in 

©mm  — 

m 

b  m  (Vj 

in  in  inn 

>- 

O  ©  M 

ft- 

O  OM 

ft- 

COM 

►- 

O  O  M 

ft- 

O  OM 

K 

—4  O  OM 

K 

-40  0 

M 

K 

0  0 

M 

•> 

ft  4  O 

ft  4  O 

“> 

ft  4  O 

n 

ft  ♦ 

O 

“> 

ft  4  o 

~> 

L.  4  O 

"> 

ft  ♦ 

O 

“> 

a  ♦ 

O 

>  Ui  z 

>  UJ  z 

>  uiz 

>  UJ 

z 

>  Ui  z 

>  Ui  Z 

>  UIZ 

>  Ui 

Z 

X  4  B 

X  «  B 

X  B  CD 

X  (VJ  B 

X  ©  B 

X  O'  B 

x  in 

B 

j  © 

B 

UJO  •*> 

UJO  *> 

UJ  M  -> 

Ul  (ft 

ui  m  "> 

uj  m  ~> 

UJ  M 

UJ  ft- 

“> 

(VJ  — 

f*  — 

ao  - 

4 

<— 

m  — 

m  — 

ft* 

— 

4 

in  x 

4  X 

(VJ  X 

4 

X 

©  X 

4  X 

(VJ  X 

-4 

x 

■  • 

•  • 

•  • 

• 

• 

•  • 

• 

V 

— «  o 

(Vi  o 

ft*  o 

o 

<M  O 

(VI  O 

K 

O 

0 

X  ^4 

O  ©  — 

X 

<4«. 

X 

o  — <  —• 

X 

*4  O  (VI 

X 

h<3  (VJ  - 

X 

cow- 

X 

©  e  cvi 

T 

cr  OM 

Z  -4 

UJ©  (vj 

7 

—  Ul  OM 

z 

UJ  C  (M 

z 

Ul  © 

M 

z 

—4  Ul  ©(Vi 

z 

-*  U  c  M 

7 

—  Ul  c 

(V 

z 

—  me 

rv 

►-  1 

z  ♦  o 

ft- 

•  Z  4  O 

ft- 

1  Z  4  O 

i- 

•  z  ♦ 

O 

ft- 

1  Z  4  O 

K 

1  Z  ♦  O 

K 

1  Z  ♦ 

O 

K 

1  z  ♦ 

0 

C  UJ 

>  UJ  Z 

C  U<  >  III  z 

c 

UJ  >  Ui  z 

o 

Ul  >  UJ  z 

C  Ui  >  Ul  z 

C 

UJ>  u  z 

C 

Ui>  U!Z 

C. 

Ui  >  U' 

z 

o 

5  IT  CD 

ol  KMT 

©  x  ©  a 

©X  4 

ct 

M  X  IT  ® 

®  X  IT  ft 

C  J  M 

a 

c  J  — 

cr 

o 

UJ  0  -> 

©  Ul  «-•  *J 

O  UJft*  “) 

oy  <ft 

owm*) 

m  uj  0  "5 

C  UlM 

*■> 

e  ui  ft- 

© 

M  — 

o  »  *■ 

©  a  ^ 

©  4 

*4 

ft*  m  - 

4  in  ^ 

o  ft- 

— 

O  4 

— 

© 

in  x 

©  4  x 

©  MX 

©  4 

X 

4  CX 

(VI  4  X 

O  (VJ 

K 

O  -4 

X 

m 

44  o 
i 

m  (vj  o 

I 

in  ft-  o 
i 

in  ** 
i 

o 

M  (VJ  O 

1 

-4  (VJ  O 

1 

M  K 

1 

O 

M  -4 

1 

0 

u.  o  in  c  —  -4 

u.  O'  in  ©  ^  #- 

Ul  (ft  Ift  o  ->  -* 

UJ 

0*  in  © 

4-  44 

ui  (ft  m  ©  —  -• 

uj  (ft  in  ©  —  •-• 

ui  a  in  (ft 

UJ  B  IT  O' 

^4 

x 

_j—  -•© 

z 

©  _j  © 

X 

©  -J  o 

X 

©  J  44 

•-4  © 

X 

O  J  |4«  O 

X 

©  _J  l«-4  © 

X 

C  JC 

*40 

J 

C  JO 

*4  c 

-«  » 

3  i  a  » 

►4 

1  =>  1  O  1 

•  Z>  1  O  1 

*4 

1  D  1 

O  1 

►4 

1  3  1  O  1 

M 

1  D  1  Q  1 

M 

1  3  1 

r  1 

1  =>  1 

0  1 

ft-  UJ  ft  Ui  Z  Ui 

ft-  Ui  ft  UJ  Z  Ui 

ft- 

UJO.  UJ  Z  Ui 

ft-  ui  ft  ui  z  ui 

ft-  UJ  ft  UJ  Z  UJ 

K 

UJft  UJ  Z  UJ 

K 

UJft  Uiz  Ui 

K 

Ul  ft  Ul 

Z  UJ 

<n 

ft-  MB  M 

o»-  -•  cr  tvi 

©  >-  m  cr  (vj 

OK  ft* 

CD  -4 

Oft-  4  ffl  <ft 

0  K  ®  CD  B 

0  K  ft* 

TO 

0  K  0 

X  O' 

o 

Oft-  TM 

*-t  O  O  “>M 

-4  04  “>  M 

«Qh  “>M 

OQOTN 

n  o  ft-  ~>  m 

ft-  Oft 

~>  O 

ft-  Oo 

“IB 

-4 

9  w  4 

ft-  »  —  4 

(Vj  n  -  4 

ft-  © 

'■*  4 

©  ft*  —  4 

ft*  ®—4 

0  0 

—  4 

4  4 

W  M 

(VI 

4  X  © 

4  in  x  o 

O'  -« x  © 

H  ^4 

X  © 

O  4X0 

m  o*  x  o 

(Vi  © 

X  © 

O  •-« 

X  0 

4 

*■4  M 

• 

h  »4  n 

(VI  (VJ  M 

4  4 

M 

in  4  m 

in  4  m 

-4’  M 

M 

(VI  4 

M 

ujm 

ft  M  -ft- 

uj  oft  o  —  m 

ui  m  ft  9  —  m 

Ui 

oft  O' 

—  4 

UJ  ft*  ft  O  —  4 

uj  m  a  O'  -  4 

Ul 

Oft  B 

*-  4 

ui  m  ft  b 

—  M 

_J  (Vi  ft  -4  -4  o 

-j 

nft  hh  o 

-j 

ft*  ft  O  ^4  O 

J 

Oft  o 

>40 

-4ft  OM  O 

— J  (VJ  ft  0*4  o 

-j  in  ft  o 

-40 

j  ft-  ft  0 

-40 

o 

ft-  1  ^  1 

u 

ft-  i  -  i 

V 

ft-  1  ~  1 

o 

44ft-  1 

*•'  1 

u 

-4K  1  --  1 

O  —•  K  1  —  1 

o 

-4  K  1 

—  1 

0 

—4  K  | 

-  • 

>■ 

out  x  Ui 

>- 

C  U»  x  UJ 

> 

o  U>x  uj 

>- 

C  Ul 

X  UJ 

V 

OUl  X  u» 

► 

cy  mu 

>- 

O  Ul 

x  U* 

»- 

cm 

X  ui 

u 

4  ® 

u 

(vj  o 

u 

O  ft* 

o 

ft* 

* 

u 

ft*  4 

u 

a  m 

y 

IT 

c 

0 

4 

O 

(ft  (V 

in  f- 

4  O 

ft- 

r- 

O  M 

(VJ  M 

in 

4 

0 

-4 

4  © 

4  O 

(Vi  B 

(VJ 

m  o 

^  M 

in 

ft- 

-4 

rvj 

M  « 

M  (VJ 

4  O 

44 

*4 

m  ® 

o  Ift 

0 

in 

B 

M 

4  4 

4  4 

4  4 

4 

4 

•  • 

•  4 

• 

• 

• 

• 

m  tn 

•  M 

#•4  4 

M 

m* 

M  *M 

M  -4 

«4 

—4 

-4 

• 

• 

• 

• 

• 

» 

• 

44 


—  —  X 

- 

© 

© 

♦ 

Ul 

o 

o 

o 

o 

• 

ft 

*4ft 

~  —  © 

-  —  © 

NO  U 

<  ♦  z 

K  OUI 

NOW 

NOW 

X  OUI 

X  O  UJ 

X  O  Ul 

<  1  z 

<  17 

■ 

ft  •  Z 

ft  1  z 

ft  1  z 

ft  1  z 

X  Ulft 

XUfrft 

X  u#  ft 

a 

X  U IK 

X  uift 

X  Ulft 

X  M»- 

ft©  O 
">Nft 

MOO 

*1 

fth  O 

ft)MQ 

Oft-  o 

ft)  ft  o 

lea 

3X  a 

no  a. 

t  xa 

■>Mft 

3  ft  a. 

-ft! 

—  x 

—  CM 

-J 

—  o 

—  o 

—  o 

—  k 

N  « 

K  ft 

X  X 

.1 

X  ft 

X  O 

X  ft 

X  © 

•  • 

•  • 

®  o 

ft 

•  • 

•  • 

9  9 

• 

ft  O 

ft  O 

ft)  O 

ft 

ft)  o 

ft)  o 

ft)  o 

ft 

NO® 

K  Oft 

X  Oft 

ft 

ft 

X  o  ft) 

K  O® 

X  o  ft) 

X  Oft) 

x  — o 

X  —  © 

X  MO 

ft 

ft  —  o 

ft  —  O 

<MO 

ft  MO 

X  O  ft 

t«  ft 

X  oft 

© 

X  ft  ft 

X  «  ft 

X  ft  ft 

X  ftft 

«n  ui4- 

ftUl  ft 

ft  UJ  ft 

♦ 

ft)  Ulft 

ft  Ulft 

ft)  Ulft 

ft)  Ulft 

o  o 

«  o 

(SI  o 

Ul 

x  o 

o  o 

ft  o 

IS  o 

x  ft 

O  ft 

X  ft 

o 

ft  ft 

ft-  ft 

ft  ft 

ft  ft 

CM 

o 


9 

• 

•  • 

•  • 

o 

•  • 

■  • 

• 

• 

• 

• 

ft) 

o 

n  © 

CM  O 

ft 

IM  O 

CM  © 

CM 

o 

m 

o 

xo  X 

—  M 

M 

AiX  —  - 

X  ft)  X 

—  — 

l 

• 

X  o  x  -  — 

X 

— X 

M  — 

XXX 

X 

ft  X 

—  H 

ftO  B 

X  o 

ft  ft  a  x  © 

ft  ft  B 

X  o 

ft  ft  ft  X  • 

ft 

ft  ft 

X  o 

X 

ft  ffi 

X  O 

X 

I-  B 

X  © 

X  — > 

ft  B 

X  — »  ft  1 

X  M> 

ft  1 

3 

X  —  >  ft  1 

X 

—  » 

X  1 

X  —  » 

X  • 

X 

—  > 

x  1 

ft)  X 

X  UJ 

in 

X  XUi 

ft)  X 

X  UJ 

in 

ft  X  X  UJ 

ft 

X 

XUI 

ft 

X 

X  UJ 

ft 

X 

X  uj 

3  ui 

Oft 

-> 

uj  a  © 

3  UJ 

O  o 

3  ui  oft 

3 

UJ 

O  ft 

3 

UJ 

O  ft 

3 

UJ 

o  ft 

1ft 

3ft 

■) « 

3  ft 

rnn 

3  o 

nr- 

—  ft 

—  ft- 

—  ft 

— > — 

~  ft 

-  ft 

-  « 

X  ft- 

X  ft- 

X  ft 

u 

X  ft 

X  ft 

X  X 

X  ft 

•  c 

•  • 

• 

• 

Ul 

•  • 

• 

• 

•  • 

•  • 

O  (M 

o  (V 

o 

(M 

ft 

©  CM 

o 

CM 

O  (M 

©  CM 

ft  —ft 

n  x  © 

ft 

—  ft  ft  X  © 

a  m  ft  r)  x  ft 

ft 

© 

ft 

X  cm  a  ft  x  ft 

a 

cm  a.  ft  x  © 

a 

cm  a 

ft  X  O' 

a 

ft  a 

ft  x  a 

ftft  ft 

O  ft  o 

« 

C  ft  o  <  © 

ft  ft  ft  o 

ft  o 

• 

o 

ft  ft  a.  o  <  o 

X 

ft  a  ox  a 

x  ft  a 

0X0 

x  «  a 

0X0 

ft  CM  » 

♦  X  ♦ 

•- 

CM>  4  x  • 

4-  CM  >  * 

X  ♦ 

UJ 

♦ 

ft  CM  »  4  X  4 

4- 

CM  >  4 

X  • 

4- 

CM  > 

4X4 

►- 

PU  > 

4X4 

ft)  X 

Ui  O  ui 

cn 

X  UJ  Oli; 

ft)  XW 

o  UI 

IM 

UJ 

ft  X  Ul  O  Ul 

•n 

X  Ui 

O  Ul 

ft 

zuou 

in 

X 

UJO  Ui 

3  ui  o  4- 

3 

Ui  ft  ft 

3  Ui  ft 

ft 

e 

o 

Ul  CM  ft 

3 

UJ© 

— 

3 

UJ  ft  © 

n 

Uj  ce  h- 

o  o 

O  ft) 

ft 

ft 

ft 

CM 

o  o 

ft 

© 

ft  CM 

ft  CM 

ft-  o 

M  ft 

ft 

in 

O 

— 

ft  ft 

c 

ft 

ft  CC 

—  Ct 

ft-  o 

ft  ft 

o 

• 

• 

© 

—  « 

IM 

ft 

CM  X 

ft  IM 

*  • 

•  • 

• 

— 

• 

•  • 

• 

• 

•  • 

•  • 

—  CM 

—  — 

CM 

— 

— 

CM  — 

CM 

CM  — 

CM  — 

— ©  a  o  «rM 
U.CM  »  4  X  — 

“>  z  uio 

Ul  —  3 
♦ 

♦ 

CM 


Z  m  a  n«® 
M9  ft.  o  xcm 

U  CM»  ♦ 

3  X  Ul  9 
ujcw  3 

• 

cm 


z  m  a  ft  x  ft 
—  ©  a  e«  cm 

W  CM  »  4  X  — 
3  thiO 
WK  3 
© 
ft 


X 

z  m  a  ft  x  ft 

z 

ft  a  ft  x  ft 

z  in  a  ft  x 

z 

ft  a  ft  x  ft 

•M 

mo  a  o  x  cm 

o  a  ox  cm 

mO  a  04 

CM 

M 

o  a  o  x  oj 

4- 

CM 

u  cm  >  ♦  X  -• 

u. 

CM  >  4  X  m 

U  CM  >  4  X 

— 

u 

CM  >  4  x  — 

© 

n  x  uta 

’> 

two 

->  XUi  o 

"> 

X  UJO 

K 

4 

UJO  -> 

u»x  n 

u»  "> 

UJ  ft  1 

o 


« 

ft 

<© 


m 


► 

X 

J—  — J  CM 

—  © 

-J  — -1  CM-  © 

-1  ^  -I  CM  — 

© 

u 

1 

Jh  JW  «  O 

J  H  Jill*  © 

-J  —  _l  CVJ—  o 

-J 

—  _J  fV.  —  c 

x  o  a  o 

z  o 

x  oa  ©  z  o 

x  ©a  ©z 

© 

x  ©  a©  z  © 

«  ©a  ©  z  © 

x  o  a  oz  © 

X 

©a 

o  Z  o 

)-  4  >  4 

Ml  4 

1-  4  >  4  M  • 

»“  4  >  4  w 

♦ 

•- 

K  4  >  4  M4 

*-  4  >  4  4 

4- 

4  > 

4—4 

O  Ul  X  UJ  U  UJ 

Ckiziu  u~  ui 

O  UJ  X  UJ  U.  UJ 

X 

O  UJ  X  UI  U  UJ 

O  Ui  X  UJ  U.  UJ 

O  UJ  X  Ui  U  UJ 

o 

UJ  X 

UJ  U  UJ 

K  —  UJ  X 

*)4* 

h-  ft  UJ  ">4- 

O  Uif-  “1 

►- 

CM 

h  r*  ujo  ->  r- 

4-  r*-  UJO  ->r^ 

•-  x  uj  cm  n  r- 

4- 

o  Ul  4-  ->  4- 

UJI'-  o 

—  ft 

UJ  K  CM  —  ft 

UJ  h-  o  — 

ft 

X 

© 

UJ  ft  CM  —  ft 

W  K  X  —  ft 

w  r-  4-  —  ft 

UJ  CO 

X  —ft 

r-  ft 

X© 

K  CM  X  O 

ft  x 

o 

u 

4 

r*-  ox© 

4-  ft  X  O 

4-  ®XO 

4- 

4-  X  O 

K  CM 

ft 

ft  ft 

K  K 

ft 

UJ 

k  ft  ft 

K  —  ft 

k  —  in 

K 

<v>  in 

•  • 

• 

•  •  • 

•  4 

4 

CM 

ft 

•  •  4 

•  4  • 

•  •  • 

• 

•  • 

O  ft 

X 

O  ft  X 

O  ft 

X 

O 

1 

— 

X 

©  r-  x 

©  ft  X 

©  ©  X 

© 

©  X 

ft  ft  ft  ft 
4-  O  O 

n 

ft  ft  ft  ft  — 
h-  D  O.’H 

ft  ft  ft  ft  — 
4-  O  Oft 

UJ 

— 

ft 

• 

— 

ft  ft  ftft  ft 

4-  On  M 

ft  ft  ft  ft  — 

•>-  O  em 

in  ft  ft  r)  — 

4-  O  Oft 

ft 

4- 

ft  ft 
O 

ft  -• 

©  IT 

a.  ♦  o 
>  wj  z 

ICQ 

T 


ft.  «  o  a 


zee 

UJ  —  3 


t\J 

cv 


ft.  ♦  o 
»  UJ  2 
X  «  CD 
u—  3 


a  «  o 
>  ui  z 

x  ft  « 
*> 


a  ♦  o 
>  Ul  z 

X  OCX) 
r  ©3 


a  ♦  o 

>  UJZ 
X  *  cc 
win  3 


ft 

—  — 

©  — 

CM 

m 

4-  — 

o  — 

o  - 

in 

X 

o  x 

©  X 

© 

X 

CM  X 

ft  X 

X  X 

• 

9 

•  9 

• 

• 

z 

4 

• 

9 

•  • 

• 

• 

• 

• 

CM 

o 

CM  O 

ft 

o 

o 

UJ 

r) 

O 

ft  © 

ft 

© 

ft 

o 

— 

a 

4- 

o 

X 

C  o  ft 

<•*. 

X 

©Oft  — 

X 

©  O  ft  — 

X 

ft 

© 

X 

o  Oft 

«■» 

X 

©  CD  ft  — 

X 

©  O  ft  — 

X 

o  C  ft  — 

z 

—  UJ  c 

CM 

z 

—  Ul 

O  CV 

z 

—  Ul  ©  CM 

r. 

Z  —  Ul© 

a 

z 

—  uj  ©a 

? 

—  UJ  GCV 

z 

—  uj  c  a 

4- 

1  Z  4 

O 

►- 

1  z 

4  O 

4- 

1  Z  4  O 

o 

• 

4- 

•  Z  4 

o 

4- 

1  Z  4  O 

4- 

1  Z  4  O 

4» 

12)0 

c 

UJ>  UJ? 

e 

u  > 

UJ  z 

O  UJ  >  UJ  z 

_/ 

in 

— 

© 

UJ  >  UJ  z 

© 

UJ  >  Ui  z 

O 

UJ>  U  2 

c 

U»  Ui? 

ff  IN 

ffi 

S  X 

©  OD 

©  X  ©  CD 

— 

I 

©  ze 

cm  x  ft  cr 

—  x  cm  a 

4  x  a  a. 

ft  Ui  X 

n 

ft  UJ 

X  “> 

©  ui  cm  n 

— 

4-  UJ  — 

n 

CM  UJ  4-  ”> 

ft  UJ  ©  3 

e  uj  if  3 

s  s 

CM 

— 

ft  ©  — 

ft 

in 

©  ft 

— 

©  4  — 

s  s»  — 

4  X  - 

4-  IT 

M 

s 

«  x 

a  ox 

Ui 

B  — 

X 

4-  CM  X 

4  ft  X 

4  X  K 

•  • 

• 

• 

•  • 

•  • 

• 

a 

•  9 

• 

•  •  • 

*  • 

• 

•  • 

• 

m  cm 

o 

ft 

CM  O 

»n  ft 

o 

UJ 

3 

e 

ft  ft 

o 

ft  ft  © 

in  ft 

© 

in  ft 

o 

i 

1 

i 

z 

4- 

4 

1 

1 

i 

i 

c 

O 

UJ 

Uiff  ft  S' 

— .  — 

UJ  s  ft 

cr  —  — 

Ul  CD  ft  O  — 

— 

M 

X 

UJ 

ft 

UJ  4*  ft  ® 

UJ  4*  ft  S  —  — 

uj  4  in  a  — 

— 

Ui  4  ft  S  — 

— 

> 

C  JC 

—  © 

y 

O  -J 

c  —  © 

s 

C  -1  ©  — 

© 

a 

a 

© 

X 

©  JO 

—  © 

X 

©  J  ©—  © 

X 

©  _j  ©— 

© 

X 

C  _l  ©  — 

c 

— 

C  1 

— 

1  D 

1  o  • 

— 

13  10 

1 

4- 

u 

3  X 

— 

1  3  1 

O  1 

— 

1  3  1  O  1 

— 

*  3  1  C 

i 

— 

13  10 

1 

4- 

uj  a  uj  ?  uj 

K  UJ  a  Ul  Z  UJ 

4- 

ui  a  uj  z  ui 

X 

4— 

CM 

4- 

ui  a  uj  z  uj 

4-  UJ  O  UI  Z  Ul 

4- 

uj  a  uj  z  uj 

4- 

UJO.  UJ  z  UJ 

ft  4-  ft 

Xft 

«  4- 

CM  <t  C 

ft  4-  ft  S  ® 

u 

• 

ft  4-  X 

®  4- 

ft  4-  ft  S  4 

ft  4  in  a  © 

in  4  —  r 

— 

4-  O  O 

“>  — 

cm  c.  ©  n  © 

cm  o  ft  n  o 

o 

o 

X  o 

4-  Q  CO 

1  4* 

©  ©ft  3  ft 

ft  o  x  3  in 

n  o  —  ->in 

—  ft 

—  ft 

ft 

a  -  ft 

ft  *  - 

CM 

u 

a 

• 

O  O 

-  CM 

ft  CM  —  CM 

4  ©  - 

C\J 

—  a  — 

CV 

ft  ft 

X  c 

© 

C  X  © 

X  ft  X 

© 

a 

o 

u 

O  4 

M  O 

CM  —  X  © 

ft  <£  X 

O 

it  ax 

c 

4 

• 

•  • 

•  • 

• 

3 

z 

•  • 

9 

•  •  • 

•  • 

•  • 

• 

ft  -« 

ft 

c 

CM  ft 

©  CM 

ft 

u 

a 

—  CM 

ft 

—  ft  ft 

—  in 

ft 

—  ft 

ft 

o 

o 


ui  ft  a  « 

—  ft 

uj  oa 

o 

ft 

uj  m  a  o  —  ft 

4- 

u 

4 

uj  o  a  b  —  ft 

ui  ft  a  b  -  ft 

ui  o  a  b  —  ft 

ui  ft  a  o  —  ft 

jn  a  © 

—  © 

_j  oa 

o 

— 

© 

j  cm  a  0—0 

-J 

o 

X  Ul 

.j  in  a  ©  —  © 

j  ft  a.  e—  o 

_i  ©  a  ©—  o 

-i 

<m  a.  o  — o 

UCM  4  1 

-  1 

O  ft  4- 

1 

— 

1 

O  ft  4-  I  —  I 

-1 

ft 

4 

Oft  ft  1  -  1 

o  ft  4-  1  -  1 

O  *  ft  »  —  • 

O  X  ft  1  -  1 

4  ©  UJ  X  UJ 

>  C  UJ 

M 

Ui 

► 

©  Ui  x  Ul 

X 

X 

— 

4 

Ok'XUJ 

»• 

OUI  X  Ui 

4  OUI  X  U| 

4 

©  X  u 

u  o 

CM 

ft 

4 

Cl 

«  i r 

a 

a 

O 

—  © 

u 

O  ft 

U  Oft 

c 

>  ft 

« 

O 

© 

o 

O  — 

V) 

ft 

X 

X  ft 

B  CM 

X  © 

a  o 

B 

B 

X 

X 

—  X 

X 

• 

O  CM 

—  — 

—  o 

ft  © 

X 

ft 

ft 

CM 

—  — 

■ 

UJ 

— 

V  o 

X  © 

—  ft 

ft  X 

4 

• 

4 

4 

•  4 

i 

* 

1 

4  • 

4  4 

4  4 

•  • 

ft 

X 

X 

ft 

4*  X 
• 

N 

9 

ft  ^ 

S  ft 
• 

o  a 

©  © 

• 

46 


«  —4  0 

—  «-*  © 

—  —4  0 

—  -4  © 

—  -4  © 

«  -4© 

-  -4© 

x  e  hi 

X  ©  W 

X  OUJ 

X  0  UJ 

MOM 

x  0  ui 

X  OUJ 

<  1  Z 

<  1  z 

<  1  z 

<  1  2 

<  1  z 

<  1  z 

<  •  2 

X  uJ  ft 

X  UJft- 

X  wft 

X  ul  ft 

X  UJft 

X  UI  ft 

X  UJ  ft 

W»Q 

m  m  0 

m  n  0 

m  -4  0 

m  «  0 

m  m  0 

(ft  nj  0 

a 

~t  -4  a. 

*>  9  a 

“3  n  a 

-><v  a 

-79  a 

“>  4  a 

—  4 

—  m 

*-  m 

—  ft 

~  9 

—  0 

—  * 

x  0 

X  ft 

x  © 

X  9 

X  0 

x  * 

x  m 

•  m 

4  • 

4  # 

4  • 

•  # 

•  * 

• 

4  0 

4  O 

4  0 

4  O 

m  0 

—4  O 

—4 

x  cm 

X  O  (ft 

x  cm 

X  O  (ft 

x  0  m 

X  0  4ft 

X  0  (ft 

<-4  0 

<  -•© 

<  -*o 

<  -40 

<-4  0 

<  -40 

<  -40 

x  4  a 

x  ♦  a 

x  4  a 

z  4  a 

x  4  a 

x  4  a 

x  4  a 

m  wa¬ 

(ft  UJft 

m  w  ft 

(ft  UJft- 

(ft  UJ  ft 

(ft  U*  ft 

(ft  UJ  ft 

ft  0 

©  0 

©  0 

4  0 

©  0 

c  0 

in  0 

n  a 

»  a 

«  a 

n  a 

ft  a 

9  a 

n  a 

® 

n 

0 

ft- 

n 

in 

0 

0 

9 

9 

a 

• 

9 

© 

•  • 

4  • 

*  • 

«  • 

•  • 

•  • 

• 

-4  0 

-4  0 

-4  0 

-4  0 

-•  0 

-4  0 

—4 

X  ft 

X 

—  -4 

X 

m  x  —  *4 

X 

(V  X  —  -4 

X  9  X 

M  -4 

x  *  X 

M  — * 

X  Hi 

—  (VJ 

<m 

CD 

X  0 

< 

f»®  x  0 

< 

4®  <0 

<  4  a 

X  0 

<m  a 

X  0 

<40 

X  0 

X  -4 

> 

<  1 

X 

-4  >  <  1 

X  — >  <  1 

x  -4  > 

<  0 

x  -4  > 

<  1 

X  > 

<  1 

m 

X 

X  UI 

m 

X  X  UI 

(ft 

X  X  UJ 

(ft  X 

X  UJ 

(ft  x 

x  uj 

(ft  X 

XWi 

-> 

u< 

0  n 

-> 

uj  0  * 

-> 

UJ  0  4 

“7  UJ 

0  m 

“3  UJ 

O  (VJ 

"3  UJ 

0  m 

“39 

-3  0 

->  -4 

“3  -4 

"3  9 

"3  4 

~  l\j 

w  © 

—  © 

w  ^ 

—  O 

w  (P 

x  9 

x  n 

X  ft 

x  m 

X  * 

X  ft 

•  • 

•  • 

•  • 

•  • 

• 

• 

•  • 

O  -4 

0  -4 

O  -4 

0  -4 

O 

-4 

O  -4 

tt  ft  a 

a  o^o 

K  <\i  >  ♦  X  ♦ 
I  UJClb 
“3  uj  ft  4 


a  (vamxo> 
<  tfl  1  o  <  o 

ft  (Vj  >  ♦  X  4 
4ft  X  UJ  C  UJ 


a  a  a  n  x  9 
<  ifi  a  o  <  o 
ft  (Vj>  4X4 
(ft  XltJOkJ 


a  m  a  n  x  9 
< m  a.  ©<  o 

KN>  ♦  I  4 


a  4  a  n  x  9 
<1  r»  a.  o  <  o 

K  «J  >  ♦  X  4 

(ft  x  uj  a  uj 


a  *  a  mx  cc 
<  in  a.  o<x  o 

4-  fVI  >  4X4 
(ft  X  UJ  C*  Uj 
“3  UiO*  © 
ft-  4 


ft 

4 

“3 

UJ  9 

c  -3 

Uj  in 

0  -3 

UJ  m 

9 

"7 

Ui  4 

4 

“3 

Ui  9 

Ift 

© 

_ 

4 

— * 

n 

9 

O 

n 

* 

n 

O 

<+ 

ft 

0~* 

4 

© 

(VJ 

4 

n 

© 

■4 

rvj 

ft 

< 

* 

IT 

n 

m 

• 

—4 

• 

(V 

(T 

• 

0 

• 

m 

• 

0 

* 

(T 

(V 

• 

(V 

in 

4 

in 

• 

(VJ 

9 

• 

CM 

—4 

IS 

(VI 

** 

(4 

-4 

(VJ 

-4 

(ft 

CM 

r-4 

IS 

-4 

2  ©  a  n  x  (vi 

a 

r  iv*  a  n  x  9 

z  rvia  n  x  ft 

z  (\i  a  n  x  n 

a. 

2  *  a  n  X  4 

a 

2 

4  a  n  x 

*4  0  a  0  <© 

< 

h®CLO<4 

H«a  0 <m 

•-*  «  o,  0  <  m 

< 

*-•  0  a  0  <m 

< 

M 

«  a  0  < 

u  n  >  4  x 

ft 

U  (VI  >  4  x 

u  nj>  <  x 

U  (VJ  >  ♦  X 

ft 

u  n  >  4  * 

ft 

U 

CM>  4  X 

-3  X  UI  O 

m 

-3  X  Ui<3 

-3  X  UJ  0 

-3  X  ui  0 

m 

->  X  UJO 

m 

X  UJ  0 

uim  -> 

-3 

UJ  —4  -> 

UJ  ft  “3 

uj  n  ■™3 

“3 

UI*  -3 

”3 

UJ  <  "3 

m 

n 

n 

< 

* 

ft 

© 

X 

(VJ 

-4 

® 

X 

n 

X 

(V 

m 

u 

ft 

ft 

* 

UJ 

* 

Ui 

n 

• 

2 

• 

• 

• 

7 

• 

2 

• 

r—t 

•"* 

-4 

-4 

(ft 

m 

m 

_J  J  (VJ  ~  0 

U 

-j  -4  jrvj  — 

c 

O 

-J  -4  (VJ  —  0 

UJ 

_J  -4  _J  cv  «  c 

UJ 

-1 

-«_j  rg~ 

<0  0.  0  2  0 

2 

<  0  a  0  ? 

0 

<  0  a  ozo 

<  0  a  07  0 

7 

<  0  a  0  7  0 

2 

< 

0  a  0  2 

ft  4  >  4  «-i  4 

O 

ft  4  >  4  »4 

♦ 

ft  •  >  ♦  W  ♦ 

ft  4  >  ♦  44  4 

O 

ft  4  >  4  1-4  4 

O 

ft 

4  >  4  44 

c  uj  r  uj  u  uj 

ft 

0  UJ  Z  UJ  u 

UJ 

O  UJ  X  Ui  U.  UJ 

O  Ui  X  UI  U  UJ 

ft* 

O  UJ  X  UIU  Ui 

ft* 

O 

UJ  X  UJ  u  1 

ft  0  uj  “>ft 

ft  n  uj-*  "3 

ft 

ft  ©  UJ  ®  "J  ft 

ft  ®  Ujft  *7  ft 

ft  O  UJ9  ">ft 

ft 

4  UJ  -4  "31 

uj  9  (vj  —  n 

* 

uj  9  ©  ^ 

n 

uj  ®  «  w  n 

Uj  ®  ^4  •—  n 

O 

ui  9  ft  —  n 

(VI 

UJ 

©  m  — 

ft  oxo 

(V 

ft  -4  X 

0 

ft  9x0 

ft  ©  X  0 

ft  *  X  0 

(VJ 

ft  ox 

ft  n  ift 

ft  e 

m 

ft  —  m 

ft  m  in 

ft  o  m 

ft  -4  1 

»  •  * 

O 

•  • 

• 

•  •  • 

•  44 

O 

•  4  • 

Cj 

•  • 

9  9  < 

UJ 

9  ® 

4 

9  «  4 

9  ©  4 

UJ 

9  9  4 

UJ 

9  <4} 

ft 

ft 

ft 

(ft  »n  (ft  r> 

ft  c  on 

">  a  4  c 

>  (u  Z 

x  x  a. 

uj*  “> 

i\*  - 
ft*  M 


m  ft  m  n  — . 

4-  Con 

->  a  4  o 

>  UJ  2 

J  c  a 

u*n  -> 
O 

ft-  X 


IftMflft- 

ft-  o  on 

->  a  4  o 

>  Ui  2 
x  4  ® 
If  J  (VJ  "j 


(ft  (ft  n  — 
ft-  con 
->  a  4  o 
>  UJ  z 
X  n  or 
uj*  *3 

ft*  — 
*  X 


m »-  in  n  — 
►-  o  o  n 
**>  a  4  o 
>  in? 
xv  a 

UI-4  n 


(ft  if  (ft  n 
ft-  O  on 

->  a  4  e 

>  UJ  7 

x  a  a 

UJ  ft*  -> 

m  — 

hK 


X  C 

©  n  — 

X 

0  0  n 

x  0  ©  n  — 

loom  — 

(V 

x  0  on  - 

T 

O 

0  n  — 

X  O  © 

2  -4 

Ui  c-  (V 

2 

-4  u  C 

(\< 

2  -4  uj  0  rvj 

7  -4  uj  0  (Vi 

7  4-1  UJ  C  fij 

7 

"4 

u  crv. 

7  -  Ui 

ft  1 

2  4  0 

c 

ft 

1  r  4 

0 

ft  1  Z  4  O 

ft  1  Z  4  c 

O 

ft  1  7  4  0 

0 

ft 

1 

7  4  C 

ft  1  2 

C  U 

>  u  : 

u 

c 

Ui>  u 

2 

0  UJ  >  UJ  7 

0  Ui  >  U  7 

UJ 

0  UJ  >  UJ7 

UJ 

C 

u 

>  UJ  7 

C-  Ui  > 

9 

70a 

c 

n  -l  a 

X 

in  x  m  ® 

n  s  in  x 

0 

-4  J  c  ff 

0 

IT 

.7  0  t  : 

©  3 

IT/ 

UJ  «  "3 

c 

(VJ  UJ® 

"3 

®  UJ  ft  “7 

9  ui  -4  -> 

c 

9  Ui  ft  *7 

0 

© 

UJ  X  ”3 

m  uj 

ft 

(Vi  - 

< 

a  0 

— - 

9  ®  w 

9  m  >— 

< 

9  n  ~ 

<3 

9 

©  — 

9 

X 

ft  X 

in  ft 

X 

in  ©  x 

m  ©  < 

in  4  x 

IT 

-4  *4 

IT 

• 

•  • 

•  • 

• 

•  •  • 

•  •  • 

•  •  • 

• 

•  • 

• 

m 

m  0 

in 

ft  n 

0 

ft  n  0 

ft  n  0 

0 

ft  n  0 

in 

ft 

n  0 

ft 

U  ft*  (ft  (T  —  -4 
y  c  j  c-  o 


UJ  ft  ©  ©  ~ 

X  C  JC  -c 


uj  ft-  (ft  oc 
X  c  _J  o  o 


uj  ft*  (ft  a-  —  -4 
X  «r  j  e«  c 


-4  «  r  j 

c  1 

u 

1 

0  1 

c  1 

*4  1  3  • 

0  • 

1  O  i  0  » 

UJ 

ft  uj  a  u. 

7U 

_j 

>-  uja  uj 

r  uj 

ft  uj  a  u 

Z  UJ 

ft  ui  a  uj  7  u> 

_J 

9  ft  n 

X  S' 

0 

ft® 

T  -4 

(M  ft  ft 

a  9 

-4  ft  ru  ®  © 

u 

in  09 

“3  -4 

>- 

(VJ 

on 

"3  -4 

(vjo  m 

-3  0 

(V  0  O  “)  0 

»■ 

ft  © 

4-  (V* 

0 

© 

n 

-  (V 

IT  9 

—  (VJ 

4  ft  «  a- 

0 

©  © 

X  c 

© 

—4 

X  c 

c  (VJ  X  0 

(vj  m  x  0 

•  4 

• 

ft 

• 

• 

4 

•  • 

• 

•  •  • 

ft 

(VJ  4 

n 

< 

(VI 

< 

n 

n  4 

n 

n  4  n 

< 

U'  ft*  (ft  X  -  — 

X  C  JO  wc 

ft*  I  D  I  O  I  UJ 
t-  UJ  a  UJ  7  Uj  _J 

c  ft  ©  x  4  O 

N  D4  “)  O  ft 

n  n  w.  (v  u 

4  K  O 


Ui  ft-  (ft  x  -  *4 

X  c  _j  e  c 

•  3  i  c  i 

ft-  UJ  a  UI  7  U! 

(Vift  -* T  n 

-4  O  ©  “3  O 

(VI  (\j 

*  ~*  x  c 


uj  ©  a  ft  -4  (vj 

UI 

7 

uj  0  a  ft 

—  (VJ 

uj  m  a  ft  —  a 

j  (vi  a  0-4  0 

O 

j  m  a  0 

-4  O 

-jft  a  0  -*  0 

u  ©  •-  1  —  1 

M 

0  ©  ft  1 

«  • 

i-j  ©  ft  •  w  1 

1  >  O  UJ  x  Ui 

W 

>-  c  u 

x  U 

ft  C  UJ  ft  UJ 

(J  M  4 

a 

c  ft 

(V* 

L  4  © 

©  K 

—4 

4 

ft  n 

©  a 

0 

O 

a  (VJ 

1  (VI  © 

0 

a 

n  9 

ucaft*  «  n 
joa  oh  o 
o  ft*  ft-  i  —  i 
>-  e  uj  x  u 

(J  •-  (VJ 

©  n 
in  4 
n  o 


UJ 

2 

uj  in  a  ft  —  a 

UJ 

2 

UJ 

0  a  ®  — 

a 

uj  in  a 

O 

«j  (vi  a  0  -4  0 

O 

-J 

in  a  0-4 

0 

_j  ft  a 

N 

u  ft  ft  1  -  a 

M 

u 

ft  ft  |  w 

a 

Oft  ft 

UJ 

ft  O  UJ  x  UJ 

U' 

ft 

Ck  x 

UJ 

ft  c 

a 

u  —  © 

0 

0 

n 

9 

0 

4*6^6TF“o8  8.0<>8frp-n'»  -? . 98 3 ?E •  n 3  2.972*E-n3  J*46o6^*02  1*&028^*03  l.T*RBE»03  0* 

«tll  KJJaNDl)  X(JoND?)  X ( JSNo3(  XIJFIN)  JQM*X  0«aX  X(JOM*X) 

2.*l3aE-02  3.0?0lE-iJl  0.  0.  ».5o37E*Oo  48  6,S99fcE*0«  1.8844E-01 


rVCLE  time  ->Tvh  jTS  ETOTal  JFIN  JSTaP  jSMAX  SMAX  X(JSMAX) 

800  A.OOl'ir.07  7.59*9F_io  5  9.7792E*01  28*  ?55  152  i.7l5«.E*i9  5.A29TE-01 

nTPp  OfP'iLS  FmVNFG  EMVPOS  EMVPl  E*VP»  fMVPP  EMVgM  PDTPOS  PDTNE8 

4BS9E-07  5.7*9iF-0«  -2.9**?F-03  2.935lC*03  9.997*E*<>2  1. 55956*03  2.5*93E*03  0.  0.  0. 


I 


44  44  4 

~  -4  0 

-  *40 

4-  44  0 

—  -4© 

—  440 

X  0  UI 

X  ©  UJ 

X  ©Ui 

M  0  UI 

X  OUJ 

X  OUJ 

4  t  2 

4  0  2 

4  1  2 

4  f  2 

4  a  2 

4  |  2 

X  UJ  ft 

X  UJ  ft 

X  UJ  ft 

X  Ui  ft 

X  UJ  ft 

x  uift 

in  m  0 

m  •  0 

in©  O 

M  4  O 

m  ©  a 

in  ©0 

TIM* 

->  0  a 

*>  ft  a 

~>m  a 

->  n* 

“3  iva 

—  tft 

—  4 

—  « 

—  m 

—  0 

—  0 

x  m 

x  4 

x  c 

x  © 

x  0 

X  -4 

• 

•  a 

•  • 

• 

•  • 

• 

m 

© 

in  0 

m  0 

in 

0 

4  0 

O 

x  0  4 

x  ©«n 

x  ©m 

x  ©in 

x  e«n 

x  ©in 

4  44  0 

4-4  0 

4  440 

4  *4  © 

4  -40 

4  -4  O 

x  ♦  a 

x  ♦  a 

x  ♦  a 

x  ♦  a 

x  ♦  a 

2  ♦  a 

in  uj  ft 

in  uj  ft 

4  Ui  ft 

V)  UJ  ft 

m  uj  ft 

in  uj  ft 

m  0 

IM  O 

MO 

4  0 

m  0 

44  0 

4  a 

«  a 

4  a 

ft  a 

©  a 

a  a 

o 

IM 

ft 

m 

CM 

0 

4 

4 

tn 

m 

in 

m 

• 

• 

*  • 

«  • 

• 

• 

•  • 

• 

—4 

0 

e 

-4  0 

© 

*4  0 

«-4 

x  4  X 

«■»  —4 

$W  J)  X  —  IM 

KMX  —  -4 

X  ft  x 

x  ©  x  -  -4 

x  #n  x 

4  m  a 

X  0 

«f  *»  X  0 

4  4  a  x  © 

4  4  0 

X  © 

4  m  a 

X  -4  > 

4  | 

Zh>  4  1 

X  *N>  4  1 

X  -4  > 

«  1 

X  ~*»  4  1 

X  -4» 

m  x 

X  UJ 

MX  X  UJ 

in  x  x  uj 

in  x 

X  UJ 

in  x  x  uj 

in  x 

“3  UJ 

0  «*> 

“>  u-  On 

”>  UJ  0  <M 

-i  UJ 

0  in 

“3  UJ  0  © 

n  UJ 

->  © 

-3*4 

->  © 

->*4 

"3  ♦ 

—  m 

—  4 

—  M 

—  ft 

4"  4 

B  ft  1  (*l  X  X 

4  ft  a,  o  <  o 

ft  (VI  >  4  X  4 

in  zueu 

*■>  UJ  4  -C 

©  im 

4  CD 

|T  t\J 


h  oa  O  4  4 
u.n  >  ♦  * 

“3  zwo 
ui  n  -> 
m 


O  lu  I  tfj  II  UJ 

K  N  fcj  O  ■)  Ps 

uj  ©  4  ~  m 

s  *  X  © 


t/llTVlft- 

►*  0©f) 

">  a  4  o 

>  UJ  2 
SCO 
UM  *) 


a  m  a  ^  x  © 

<#0.0  40 

ft  im  >  ♦  *  ♦ 

in  x  ui  0  ui 

*3  uj  tv  m 

o  o 

4  © 

in  © 


2  n  a  n  x  4 
HKa  o« 
u.  im  »  4  x 
-3  zyo 
uim  -> 


4  ©  a  o  2  o 

U  ♦  >  4  M  ♦ 

OWZlulkUl 
KWUN  “3  ft 
UJ  4)  hw(*| 

ft  4XO 

ft  o  m 


ftinamxr 
<4  4  a  ©  X  © 

4-  M»  4  2  4 

in  2  UJ  o  uj 

*3  Ui  ft  4 

m  in 


2  n  a  n  x  4 

HMLOXN 
U.  IM>  4  X 
-3  I  UI  o 

uim  -3 
m 
-o 
4 


J-Jft-e 

4  ©a  o 2  o 

K  4  >  4  M  4 

O  UJ  X  Ui  U.  Ui 

4-  n  uj  im  ->  r- 


am&nxc 
4  4  a  o  4  e 
ft  m  >  4  z  4 
in  x  ujo  uj 
~y  Uk  «-*  o 
rvj  « 
4  © 

m  ~ 


znanx® 
Nh.ft.044 
U.  IM  >  4  2 
"3  ZWO 
UJ«  -3 


jn  -  o 
4  ©  a  ©  2  © 
ft  4  >  4  *-•  4 
O  UJ  I  ui  u  UJ 
hnumh 
uj m  4  -m 

►  4X0 

ft  o  m 


a  in  ft  n  x  cd 

4  4  a  ©  4  © 

K  M»  4  2  4 

w  2  uj  e  uj 

*3  UC  CC 

©  4 

4  © 

in  « 


2  ft*  ftK(3 
Mhft©«4 
U.  M»  4  X 
->  ZWO 
UJO  -> 


_i  r-«  J  r>  —  © 

4  Oft  ©  2  © 

»-  I  >  4  H  ♦ 

O  UJ  X  UI  U.  Ui 

ft  n  uj  4  ">  r- 

UI  4  ©  ~  n 

ft  4  x  © 

k  o  m 


0 

■ 

•  • 

•  •  • 

•  •  • 

*  • 

UJ 

© 

4 

©  44  4 

©  44  * 

©  r-* 

ft 

UJ 

J 

Ifl  l/»f>  - 

mown- 

in  0  in  m  — 

ft 

0  0  m 

ft  0  on 

ft  0  ©  r> 

ft  0  ©  m 

0 

“3 

a  ♦  0 

->  a  4  0 

“3  a  4  0 

-3  a  4  0 

>  UJ  2 

>  UJ  2 

>  UJ  z 

>  UJ  2 

2  ©  a 

2  ft  a 

x  m  a 

x  4  a 

in 

ui  *  -3 

UJ  ft  “3 

UJ  O  “3 

UJ  O  "3 

UJ 

O  w 

<M  — 

O  ~ 

©  — 

z 

44  K 

m  x 

4  X 

in  x 

0 

•  • 

•  • 

•  • 

• 

M 

r>  0 

m  © 

m  0 

<n 

SDdftxc 
4  4  a  o  4  o 

HV>4  I  4 

in  x  uj  a  uj 

"3  UJ  4  -• 

m  <r  O' 

n  cc  n 

m  ft  im 


2fttftX9  or 

Nt  k  a  o  44  4 

Ifc  01  >  4  x  ft 

"3  X  UJ  3  in 

UJ  4  -3  *3 


_j  4*  _j  n  -.  ©  uj 

4  ©a  ©  2  ©  x 

H  ♦  >  ♦  M  ♦  o 

O  UI  X  Ui  U.  UJ  IN 

h-  ft  W  - 

uj  cc  ©  ~  n  o* 

ft-  MX  O  f\j 

k  m 
•  •  •  o 

©  *n  4  Ui 


in  4  in  n  -» 
ft  o  ©n 
“3  2  4  0 

>uj  2 
x  4  a 

UJ©  ”3 

in  ~ 


icon 

x  con  - 

1  ©  0  m  4- 

x  0  0  m  4. 

X 

00  n  4. 

X 

©on 

2  —  uj  e  im 

2  44  UJ  ©  IV 

2  44 

UJ  ©  M 

7  4*  Ui  C  IM 

7 

HW  O  IM 

2 

—  UJ  ©IV 

ft  1  2  4 

O 

O 

ft  1  2  4  0 

ft  l 

2  4  0 

ft  1  2  4  O 

ft 

12  4  0 

1- 

1  2  4 

0 

C  Ui  >  u 

2 

U. 

0  UI  >  UJ  2 

0  UJ 

>  UJ  2 

0  UJ  >  UJ  7 

0 

UJ  >  Ui  7 

c 

UJ>  UJ 

7 

mx© 

a 

c 

a  X  44  a 

® 

2  a  a 

©  2  c  a 

n  z  m  a 

m  J  ft 

a 

awn 

“3 

0 

®  UJ  IT  ~3 

© 

UJ  4  “3 

O  Uift  *3 

m  ui  ft  -3 

m  w  * 

©  IM 

— 

4 

in  ®  — 

IT 

4  — 

m  ft  - 

CD  —  — 

m  ft 

— * 

m  © 

X 

ft  44  K 

ft 

r>  x 

ft  4  X 

44  m  x 

ft  IT 

X 

•  • 

• 

•  •  • 

• 

•  • 

•  •  • 

•  •  • 

•  • 

ft  r> 

0 

m 

©  m  © 

© 

«  © 

©no 

4  n  © 

©  n 

l 

IV. 

l 

1 

1 

» 

• 

u/ft  m  a  ~  -4 

T  ©  J  ©  *-4  C 


ui  ft-  in  4  —  -- 

T  ©  -I  C  *4© 


M. 

n  1  r  1 

O  1 

UJ 

n  1  r 

1  O  1 

-J 

ft  uj  a  uj 

2  UJ 

-j 

ft  UJ  T 

W  2  Ui 

O 

©  ft  IM 

X)  © 

0 

®  h 

a  a  © 

>* 

©  Oft 

“3  © 

► 

©  a  ft  ">  © 

O 

©  IT 

-  IM 

0 

n 

—4  «•  «4 

-4  MX© 

4 

4X0 

ft 

•  ■ 

• 

ft 

• 

•  • 

4 

4  4 

n 

4 

4 

a  n 

uj  m  a  ft  -  im 

JlMft  O  *4  © 
OO  ft  •  -  I 
►  C  Uj  x  W 
C  ©  4 

ft  4 

*M  4 
4  4 


lii  O  ft  ft  —  CM 
JD  &  ©  -4  © 
0  4  ft*  I  -  • 
>  C  Ui  w  Ui 
O  IT  4 


yj  ft  I/I  *  »•  i4 
Z  C  _J  ©  *-*  © 
h  I  3  I  O  I 
ft-  uj  a  uj  2  ui 
D  ft  ft  l  * 
4  Oft  “3  © 

ft-  ©  *-  *N 

4  ©  X  © 


uj  m  a  ft-  —  <M 
j  ft  a  opno 
o  4  ►-  1  —  • 
ft  C  U  X  us 

O  4*  * 

ft  4 

*4  c 

4  © 


u«  ft  in  4  -» *4 

Z  o  JO^C 
N  I  3  I  O  I 

ft*  uj  a  uj  2  us 
in  ft*  4  4  © 

4  C3  <M  ”>  © 
44  «M  —  *" 
©  ©  X  © 


uj  ©  a  ft*  —  im 

JO*  0-40 
O©  ft  I  4*  I 
ft  C  UJ  x  Uj 

0  m  m 
n  4 
m  4 


Ui  ft*  in  4  —  -4 

X  oj  ©  *4  © 

•-»  1  r  1  c  i 

>-  uj  a  uj  2  ui 
Oft  —  4  © 
©om  -3© 
o  ©  —  — • 

©  ©  x  e 


ui  ©  a  ft  im 

J  O*  O  4  i  © 
O  ©  I  -  « 
»•  cu.  x  u 

O  ©  ft 


Ui  ft  in  a:  —  -4 

x  C  -J  ©  44  © 

►4  1  r  1  c  1  uj 

ft  UJ2  UJ  2  UJ  _J 

4  ft  4  2  C  O 

4  O  4  “3  O  ft 

n  4  *-  IM  o 

44  4  x  e 

•  •  •  ft 

m  ft  «  4 

uj  m  a  ft  -*  im  $ 

JIM*  OnO  O 

O©  ft  |  -  |  N 

ft  C  Ui  X  Ui  UJ 

c  ©<  ©  a 


fe 


<  I  * 
X  UJ  A 

9  o  a 
n9  a 


<  -*  o 

X  4  Q. 
9  UJA 
4*  O 
9  & 
9 
9 


~  © 
X  O  Ui 

<  t  z 

XUI  A 

tnm  a 
n  -»a 

"*  H 

X 


K  Olfl 

<  •-*  o 
X  ♦  Q- 
MU  K 
9  o 
-•a 
A 
9 


X  Oki 
<  I  2 
Z  UJA 
9  <o 

n»a 


X  Olfl 
<  HO 

z  ♦  a 

Ifl  UK 
90 


^  H  O 
XOU 
<  •  2 
Z  UJA 
9  9  0 
niua 
—  m 
K 

• 

K  C 

X  Olfl 
<HO 
z  4  a. 
9  UJA 

9  o 
9  a 

m 

n 


—  H  O 

x  oki 
<12 
Z  UK 

9  9  o 
n  na 

—  o 

X  9 


X  OCA 
<  HO 

x  «  a 

Ifl  U  K 
A  O 

k-  a 

9 

M 


-  ~  © 
X  o  UJ 

<  •  2 
Z  UJA 

wno 
n  9  a 
~  9 
x  9 


X  O  Ifl 

<  *H  O 

z  «  a 

9  Ui  A 

a  o 
m  a 

9 

A 


-  HO 
X  O  UJ 
<  I  2 
Z  UJA 
V)  «  G 

“>  aa 

—  9 
X  a 


<•>4  0 

z  4  a 

9  klK 


X  9  z 

—  — « 

X  9  Z  —  -4 

X 

AJ  Z 

—  —4 

X  o  Z  —  A 

x  9  Z 

— 

X  9  Z  —  9 

X 

,  x 

<99 

X  O 

<99  X  O 

< 

90 

X  o 

<90  X  O 

<90 

x  o 

<90  X  O 

< 

>  CD 

X  o 

Z  *H» 

<  1 

Z  H»  <  | 

z 

44» 

<  1 

X  4.  »  <  t 

Z  -4> 

<  i 

I  —  >  <  | 

X 

<  > 

<  1 

Jl  z 

Z  UJ 

9  Z  Z  UJ 

9 

z 

z  ki 

9  Z  Z  Ui 

9  Z 

Z  UJ 

9  Z  XL 

9 

x 

X  UJ 

*)  Ui 

a  -4 

1  Ui  ©  *H 

“) 

Ui 

o  — • 

n  UI  9  Ai 

“)  Ui 

a  -4 

")  Ui  O  <-> 

Ui 

O  -4 

1  K 

“2  —4 

AI 

9 

n  9 

*>  9 

"**9 

~  K 

•*-  9 

—  Ai 

—  9 

4-  K 

—  9 

w  f>. 

X  9 

X  O' 

X  O 

X  « 

X  9 

x  9 

X  -4 

4 

•  • 

4  • 

•  4 

•  • 

o 

AJ 

O  AI 

O  9 

O  9 

O  9 

O  A 

O  9 

a  o  a  9 

x  <r 

a  —a  9  x  c 

a 

-4a 

9X0 

a  9  a  9  x  eo 

a  9  a 

9X0 

a  9  a  9  x  o 

a 

9  a 

n  x  cd 

<  9  a  o 

<  o 

<  9  a  o  <  o 

< 

9a 

O  <  O 

<  9  a  o  <  o 

<  9  ft 

o<  o 

<  9  a  o  <  o 

< 

9  a 

o<  c 

K  Al>  4 

Z  4 

A  AJ  >  4  I  4 

a 

AJ> 

♦  X  4 

K  AJ  >  4  X  4 

A  Ai  > 

4X4 

K  M>  4  X  4 

K 

AI  > 

4X4 

V  2  UJ  U  Ui 

9  Z  UIO  Ui 

9 

x  uj  o  y 

9  Z  UJ  O  UJ 

9  X  Ui  O  kJ 

9  X  Ui  O  UJ 

9 

X 

UJ  O  Ui 

}  UJ  rn 

w 

-)  UJ  9  9 

"> 

Ui 

A  AJ 

n  ui  a  9 

n  Ui  9  9 

n  Ui  A  C 

“) 

UJ 

— •  o 

o 

9 

K-  it 

9 

9 

-4  9 

9 

O  p4 

9  AI 

•4  9 

9 

CO 

4-  O 

o  — 

9 

9  Ai 

9 

®  9 

9  A 

9  O 

9 

K 

9  9 

9  O 

AI 

9  9 

Ai 

9  O 

9  *4 

9  cr 

• 

• 

4  4 

•  • 

•  4 

•  • 

•  • 

Ai 

CD 

AJ  A 

AJ  CK 

9 

AJ  9 

9 

AI  9 

AJ  9 

AJ  AJ 

Z  K  tt  Ifl 

X  AJ 

2  a  a  9  X  9 

2 

a  a 

9X9 

a 

Z  -  9  X  -4 

a 

2  a  a 

9  X  « 

2  a  a  9  x  9 

2 

aa 

9X0 

*-*  9  a  o 

a  Ai  >  4 

<  9 

X 

*H  9  a  O  <  9 

U  (Vi  A  «  T 

9  a 

rvi  > 

0<  9 

4  V 

< 

h»0.0<h 

«k  A  * 

< 

►4  9  a 

0<  9 

*4  o  a  o  < 

►4 

9  a 

0<  K- 

Z  UIO 

ki  —*  "> 


-J  —  jn  -  o 
<  o  a  o  2  o 

A 

o  Ui  X  UJ  U.  Ui 


z  uia 

UJ9  -> 
9 
9 
9 


jh jn« e 
<  oa  o  z  o 

K  •  »  4  w  ♦ 
Oki  X  Ui  U  U! 


Z  Ui  O 

Ui  O  -) 

9 

9» 


h  jn*  o 
oa  02  o 

♦  >  ♦  »H  ♦ 

O  Ui  X  UJ  U  Ui 


9 

*•> 


UJ 

2 


9 

Ui 

2 

o 


z  Ui  a 

Ui  o  -> 
9 
9 

n 


j« jn-c 
<  o  a  o  z  o 

o  - 


9 

n 


9 

UJ 

2 

O 


i>  ♦  x 
Z  UIO 

Ui  O-) 

9 


_»  O 

<  oa  02  o 


U  AJ>  •  x 
~>  X  Ui  o 
UI  9  -> 


jh jn- o 

<  o  a  020 


a  aj  >  4  x 
n  Z  Ui  o 

Ui  9  n 
Ai 
9 

AJ 


_J  -•  _»  9-  © 

<  o  a  oro 

K  4  >  ♦  *-.4 


k-  a 

Ui  9  “>  K 

►-  a 

UJ  OD  ”)  K- 

K-  A-  UJ  K-  ”)  f» 

1- 

9 

ui  o  n 

A 

A  9 

Ui  9  n  A 

A 

9 

1  *  UJ  H.  UJ 
UJ  44  ->  A 

IU1  IU  libl 

A  CE  UI  A  “VI 

UJ  9 

o  — 

n 

Ui  9 

gp  w 

9 

UJ  K-  9  *» 

9 

o 

k I 

K 

AJw 

9 

AJ 

UJ  O 

9  — 

9 

uj  a 

«  -  Ifl 

UJ  CD 

<o  —  . 

N 

•4  X 

o 

K 

9  x 

O 

A-  9  X 

O 

K 

9X0 

AJ 

A 

9  x 

O 

A 

a  x  © 

A 

O  X 

K 

—4 

9 

H 

9 

K  44 

9 

A- 

9 

A 

9 

A 

•4  9 

A 

•4  | 

• 

• 

• 

• 

• 

■ 

*  4 

• 

O 

« 

• 

» 

O 

• 

4 

• 

• 

•  • 

• 

• 

a 

9 

a 

H 

9 

9  -• 

9 

Ui 

a 

44 

9 

UI 

a 

•4 

9 

a 

44  9 

a 

—4 

t- 

A 

v  o 

9  9  — 

90 

9  9  — 

9  0  9  9  — 

kJ 

_J 

9  0  9  9  — 

Uj 

-J 

9  0  9  9  — 

9 

o 

9  9  — 

9  0  9 

9  — 

K* 

©09 

t- 

0  0  9 

K  O  09 

Ui 

K- 

0  0  9 

Ui 

A 

o 

09 

A 

O  09 

A  O 

09 

“> 

a  4  o 

“> 

a  4  o 

“>  a  4  c 

o 

n 

a  4  o 

o 

n 

a 

♦  O 

n 

a  4  o 

n  a 

4  O 

>  Ui  2 

>  UJ  2 

>  Ui  2 

>  ki  2 

>  Ui  2 

>  Ui  z 

> 

Ui  2 

2  ITS 

X  9  O 

X  44® 

X  440 

X 

9  O 

X  AJ  C. 

j 

4*8- 

Ui  9  “) 

UJ  9  “> 

UJ  Ain 

9 

ui  Ain 

9 

Ui  Ain 

uj  9  n 

Uj 

©  n 

Ai  w 

O  — 

ki 

A  44 

Ui 

9  *- 

A  — 

9  — 

K  X 

CD  X 

a  x 

2 

a  x 

2 

O  X 

A  X 

4  K 

• 

• 

• 

4 

■ 

O 

• 

4 

O 

• 

•  • 

9 

O 

9 

O 

9 

O 

ISI 

9 

© 

KJ 

9 

o 

9  O 

9 

i  a 

or  - 

i  a 

©  9  — 

x  a  ©  n  - 

9 

A 

X 

a 

0  9  — 

O 

x  a 

© 

9  — 

X 

a 

©  9  — 

x  a  © 

9  — 

Sr  c 

U  c  IV 

2  O  UI  C  (V) 

2  C  UJ  ca 

2 

c 

y  c  (l 

2  c 

u 

OA 

z 

c 

Ui  O  IV 

2  c  ui 

C  A 

K>  1 

Z  4  Q 

K  | 

2  4  0 

»-  1  2  4  O 

O 

t- 

I 

2*0 

a 

A  1 

2 

4  O 

A 

1 

2  4© 

A  f  7* 

4  C. 

c  U' 

>  U  2 

C  U 

>  UJ  7 

c  Ui  >  U'  7 

kJ 

c 

UJ  >  Ui  2 

UJ 

C  U1 

> 

UJ  z 

C. 

UJ  >  Ui  7 

C  U  > 

U  2 

o 

I  K*  ff 

IT 

19  0 

a  j  9  a 

C 

9 

T  net 

c 

a 

X 

Hft 

9 

i  9  <r 

a  y 

<  CT 

K 

IbO  *) 

9 

UJ  K-  “> 

ouj  9  n 

o 

a i 

ui  9  n 

c 

U. 

9  n 

A 

W4  *) 

9  U 

f4 

a 

9  — 

a 

9 

a  9  — 

9 

a 

O  44 

< 

9 

©  — 

9 

9  — 

9 

or. 

K  x 

9 

O  X 

or  ax 

« 

O  X 

a 

44* 

a 

9  X 

a 

9  x 

4 

• 

• 

• 

• 

•  4 

• 

• 

• 

• 

• 

•4 

9 

o 

•4 

9 

o 

44  9 

o 

O 

— « 

9 

© 

9 

r-4 

9 

o 

— 

9  © 

4* 

9 

1 

1 

1 

O 

1 

Ai 

1 

1 

1 

tt 

< 


9 

“> 


2 

O 


.  s  <fl  -  h  W  Mfl®  -  -  L.  A  9  X  —  *h  — •  UKIfl  (  »h  — i 


y 

c  C  -4  c 

X 

C  JC  HC 

1  C  o 

—  e. 

1 

C  _/  C  —  O 

1 

044 

44 

1  ^  1  C  1 

44 

1  D  I  c  1 

~  »  “  1 

O  1 

UJ 

►4 

i  r  •  c  i 

uj 

1  D 

1  c 

UJft  UZ  Ui 

A 

uj  a  uj  7  uj 

a  uj  a  uj 

Z  UJ 

_J 

A 

uj  a  uj  z  ui 

-i 

A 

UJft  W  7 

—  AC  X  A 

9  A  « 

a  — 

u 

a  A  9  X  9 

o 

9  *  * 

9  X 

a  o  a  n  o 

90  9 

n  a 

A 

A  O  9  n  9 

► 

a  o 

—n  ® 

AO  — 

CC  A  •—  (V 

9  9 

-  A 

O 

C  A  —  A 

o 

or 

9  — 

©  0X0 

9  9 

X  o 

O  9  x  c 

9 

o  X 

o 

a  9 

•  • 

• 

A 

•  •  • 

A 

5 

7 

3 

9  0  9 

9  « 

9 

< 

a  o  n 

< 

A 

a 

9 

a  a 

9 

c 

a  n 

y  oa  a*  -  ai 
-19  a  o  h  o 

O  9  K-  I  —  I 

>■  C  Ui  X  Ui 
O  9  9 

9  K 
Ai  X 

A  9 


U  >  K 

►  c 


A  —  A 

ui  oa  a  - 

A 

UJ 

2 

ui  9  a  A  —  19 

¥ 

O  4.Q 

j  oa  o— 

O 

O 

_j  a  a  o  h  o 

o 

-J  9  a  Oh 

r  -  i 

U  ©A  |  — 

1 

A 

U  o  A  |  -  1 

A 

O  O  A  1  — 

Uix  UJ 

A  4-0  Ui  X 

u 

U' 

A  —  C  U»  X  Ui 

Ui 

>  —  C  U :  X 

—  9 

<J  e 

9 

a 

U  9  V 

a 

CJ  9 

9 

9 

9 


9 

AI 


wmaK -  a 
jk  a  o  —  o 

O  O  A  |  -  I 
>  Oki  X  UJ 
C>  f-  r 

9  — 


H  9 

I 


9 

I 


9 

I 


W  Oft  K  -  ftj 

_j  o  a  0-4  c 

U  -K  •  ~  I 
>  ~  C  U1  w  U 
1.  C  K 

K  9 
9  9 


9 


UJ 

2 

O 


50 


•C20«C  At  CYClf  \??5  A'lOEO  0  Zo*C$  OELEtCO  13  10**  S  *E«  JST*»  «S  270 


T 


if 


—  ^  o 

X  o 

oO 

o  A 

o  A 

O  O 

— 

O  O 

KOU 

K 

o  UJ 

X 

O  UJ 

X 

o  uj 

X 

O  UJ 

X 

O  UJ 

X 

O  UJ 

«  1  z 

4 

1  z 

X 

♦  z 

X 

♦  z 

X 

♦  Z 

X 

♦  z 

X 

♦  z 

*  UJ *- 

X 

yu 

X  u>*- 

X 

UJ*- 

X 

UJ  *- 

X 

UJ*- 

X  UJ  *- 

A  IT  O 

<n  «-•  o 

A  OC 

A 

9  O 

A 

A  O 

A 

K  o 

A 

4  a 

Tn  A. 

T  tV  A 

T 

tv  A 

T 

9  A 

T 

AX 

T  tV  A 

T  O  A 

—  0 

in 

•— 

«-• 

W 

n 

A 

0 

— ■ 

tv 

»c  m 

X 

A 

X 

o 

X 

o 

X 

o 

X 

O 

X 

• 

• 

•  • 

•  • 

•  • 

•  * 

•  • 

«  • 

0 

o 

(/  o 

— •  o 

-4  O 

04  O 

— •  o 

—•  o 

MOW 

x  0  A 

X  0  A 

X 

0  A 

X 

9  A 

X 

0  A 

X 

0  A 

x  —  o 

4  00 

X 

OO 

X 

O  O 

X 

O  O 

X  o  o 

X  o  o 

x  ♦  a 

X 

•  A 

X 

♦  a 

X 

•  A 

X 

♦  A 

X 

♦  A 

X 

♦  A 

tn  w  *- 

in 

UJ*- 

A 

UJ  ►- 

A 

UJ*- 

A 

UJ  *- 

A 

UJ  »- 

A 

UJ  *- 

o 

O  O 

^•c 

a  a 

^  o 

-  a 

K  O 

4  A 

0  a 

a  a 

A  A 

n  a 

04  A 

n  a 

04 

0 

9 

o 

K 

04 

4 

O 

r- 

A 

4 

o 

A 

4 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

** 

o 

a*  o 

0  O 

0  O 

0  o 

A  o 

X  o 

X  -  X 

-  *4 

x  4  X  ~  — 

x  A  X  - 

X 

A  X 

X 

4  X  — 

X 

OX  —  — 

X 

0  X  - 

X«  A 

X  o 

X 

AS  X  o 

X  9  A  X 

o 

X 

O  A 

X 

o 

X 

A  A  X 

O 

X 

0  A  X  O 

X  0  <D  X 

o 

X  — > 

4  I 

X 

H>  4  | 

X 

—  >  X 

1 

X 

tv  > 

X 

1 

X 

04  >  « 

| 

X 

—  >  XI 

X 

—  >  X 

1 

A  X 

X  UJ 

in 

X  X  UJ 

A 

x  X  UJ 

A 

X 

X  UJ 

A 

X  X  UJ 

A 

X  x  UJ 

A 

X  X 

UJ 

T  UJ 

a  4 

~> 

UJ  0  0 

T 

uj  an 

T 

UJ 

0  O 

T 

UJ  0 

T 

T 

uj  on 

Tin 

t  a 

T  A 

T 

-4 

“>(V 

TK 

T  0 

—  -4 

-  -4 

A 

— 

A 

A 

—  r- 

— 

m4 

X  A 

X 

K 

X 

K 

M 

A 

x-  A 

X 

4 

•  • 

•  • 

• 

• 

0 

• 

• 

*  • 

• 

a  0 

o  fV 

o 

IV 

o 

tv 

O 

IV 

o  tv 

o 

tv 

a  o  a 

I'l  «  ff 

a 

*"•  a  n  x  c 

A 

n  a  n  x  ® 

a 

4  a  r* 

X  A 

a 

A  A  n  x  <r 

a 

0  a  n  x  « 

a 

o  a  n  x 

A 

4  k  a 

04  0 

X 

r-  a.  o  x  o 

X 

9  A  OX 

c 

X 

9  a  o 

X 

o 

X 

4  A  O  X 

o 

X 

A  A  o  x  o 

x  &  a  ox 

O 

>-  f\j  > 

♦X4 

I- 

tv  >  ♦  x  ♦ 

*- 

(V  >  ♦  X 

♦ 

*- 

(g  >  ♦ 

X 

♦ 

►- 

M  >  ♦  X 

♦ 

K 

tv  >  ♦  X  ♦ 

*- 

A  >  ♦  X 

4 

V  X 

uj  a  uj 

a 

X  UJ  0  UJ 

A 

x  uj  a 

UJ 

A 

X  UJ 

a 

w 

A 

X  UJ  o 

w 

A 

X  UJ  o  UJ 

A 

2kO 

w 

t  uj  a  o 

T 

UJ  4  4 

T 

Ui  — 

4 

T 

Uj  — 

4 

T 

uj  n 

tv 

T 

WO  o 

T 

UJ  A 

IV 

0  f- 

A  — « 

n 

4 

A 

tv 

n 

A 

9 

K 

0 

K  4 

n 

A 

4  A 

A  A. 

0 

4 

W 

n 

c 

4 

04 

0 

A 

o  W 

0 

tv 

n  — 

«  0 

(V 

n 

•— 

n 

tv 

(V 

n 

tv 

tv 

n  n 

tv 

4 

•  » 

•  • 

• 

• 

• 

• 

• 

• 

•  • 

• 

• 

f\J  tv 

tv  tv 

A 

IV 

4 

tv 

4 

A 

tv 

n 

A 

tv  tv 

<v 

*- 

•* 

*“• 

z  -  a 

n  X  4 

z 

—  A  n  x  a 

a 

Z 

na  r  x 

f» 

Z 

nan 

X 

K 

a 

Z 

4  a  n  x  4 

a 

Z 

A  A  nx  4 

Z 

x  a  n  m 

n 

—  0  a 

O  -4  « 

M 

9JL04ISI 

4 

04 

—•A  OX 

IV 

~  A  o  x  rv 

x 

04 

a  a  O  X  rw 

x 

O  A  o  X  (V 

o  a  ox 

tv 

W  tV  » 

♦  X  — 

w 

tv  >  •  X 

*- 

W 

n  >  ♦  X 

w 

n  >  ♦ 

X 

*- 

w 

tv  >  ♦  X 

*- 

n>  *  x 

u. 

n  >  *  x 

t  x  uj  a 

T 

X  UJ  0 

A 

T 

X  UJ  0 

T 

X  WO 

A 

T 

X  UJ  0 

A 

T 

I  UJ  o 

T 

I  wo 

UJ 

4  T 

UJP*.  t 

T 

UJ  -•  T 

UJ  A 

T 

T 

UJ  O  T 

T 

UJ0  T 

UJ  A  T 

♦ 

in 

K 

o 

4 

n 

o 

o 

a 

n 

9 

0 

9 

o 

A 

AJ 

ut 

«v 

tv 

UJ 

o 

UJ 

M 

04 

• 

• 

z 

• 

• 

z 

• 

z 

• 

0 

A 

** 

** 

A 

- 

A 

** 

-j  —  -> 

n  —  o 

-•  jn  -~o 

UJ 

-J 

_j  n  - 

o 

-J 

-  JH 

«•» 

O 

W 

-J 

—  jn  - 

o 

U 

_j  n  -  o 

J 

~  -1  - 

o 

•4  o  a 

0/0 

■4 

c*  a  o  2  o 

z 

X 

oA  o  X 

o 

X 

o  A  o  Z 

o 

z 

X 

O  A  O  Z 

o 

z 

X 

o  a  o  z  o 

X 

o  A  O  r 

o 

*-  ♦  > 

♦  w  ♦ 

►> 

*  >  •  M  « 

o 

*- 

♦  »♦•■* 

♦ 

*~ 

•  >  ♦ 

** 

♦ 

o 

*- 

• 

o 

*- 

*- 

♦ 

OW  T 

WWW 

O 

UJ  7  UJ  u.  UJ 

*4 

o 

ulu  k. 

UJ 

O 

UJ  X  UJ  u.  w 

tsi 

O 

U.  I  W  kid 

*g 

O 

UJ  1  UJ  u  UJ 

O  W  7  UJ  U.  W 

*-  4  *J  » 

*- 

—  U.  A  T  K 

1- 

O  UJ  O 

*- 

K  UJ  A 

T  f- 

*- 

A  W  n  T 

w 

1- 

0  w  —  T  W 

*- 

n  u.  o  T  k 

UJ  N 

4  ~  n 

UJ 

A  tv  *-n 

o 

UJ 

A  K  — 

n 

UJ 

A  o 

— 

n 

0 

UJ 

4  0  - 

n 

o 

UJ 

4  o  -  n 

uj  W  O  — 

n 

K 

4X0 

k  m  x  o 

K  OX 

o 

K  IV  X 

o 

tv 

r-  tv  x 

o 

N  0X0 

r-  *4M 

o 

K 

• 

IVJ  it 

•  * 

K  —  A 

•  •  • 

o 

K  ~ 

•  • 

A 

• 

*-  04 

•  • 

A 

• 

o 

*-  tv 

•  • 

A 

• 

C 

*-  —  A 

0  0  0 

x- 

•  • 

A 

• 

0 

—  4 

l>  —  4 

UJ 

0  -* 

4 

0  — 

4 

UJ 

0  «-* 

4 

UJ 

0  4 

0  — 

4 

*- 

►» 

K 

UJ 

UJ 

Ui 

a  c  a 

n  — 

(/i«r  n  « 

A 

a  a  n  — 

A 

«  a  n 

-J 

A 

a  a  n  — 

_J 

A 

®  a  n  — 

A 

a  a  n 

►-  o 

on 

►- 

o  o  n 

UJ 

K 

o  on 

K 

o  o 

n 

UJ 

*- 

con 

UJ 

*- 

o  on 

►- 

C  on 

T  A 

♦  o 

T 

a  ♦  a 

Ck 

T 

A  «  Q 

T 

A  * 

o 

o 

T 

A  «  O 

o 

T 

A  •  O 

T 

a  •  c 

> 

w  r 

>  uj  z 

WAT 

>  ui  Z 

>  UJ  z 

>  uj  Z 

>  w  z 

X 

4  CD 

i  n  k 

X  K 

c 

X  0  ® 

I  A  X 

I  AT 

UJ 

o  -> 

wo  *) 

A 

UJ  tv 

T 

A 

WAT 

A 

W  4  T 

UJ  T 

K  — 

A  ~ 

¥ 

4  — 

n 

— 

UJ 

tv  — 

W 

04  *- 

O  — 

4  M 

A  x 

X  X 

4 

X 

Z 

4  X 

Z 

4  X 

4  x 

•  • 

•  • 

C 

• 

• 

• 

• 

o 

• 

• 

o 

•  • 

• 

• 

♦  O 

4  O 

K» 

4 

O 

4 

O 

*v 

4 

O 

M 

4  O 

4 

O 

x 

0 

e 

n 

X 

0 

on  — 

A 

X 

9  o  n  — 

X 

0  O 

n 

— 

X 

0  O  n 

— 

IV 

r 

0  o  n  - 

l 

0 

0 

n 

/ 

c 

C  l\ 

/ 

c 

w  e  tv 

2 

OW  OA 
1  Z  4  o 

z 

c  w 

c- 

tv 

Z 

ewe 

#v 

z 

e  u  cv 

/ 

e 

c 

tv 

*- 

1 

z 

• 

C 

»- 

I 

z  •  c 

l_ 

*- 

W 

1  z 

« 

c 

o 

w 

»  Z  • 

o 

Q 

*- 

I  Z  •  O 

1 

• 

O 

— 

w 

> 

u 

~ 

r 

UJ>  W»7 

u 

c 

Ui  >  UJ  Z 

c 

Ui  > 

w  z 

w 

O 

w  >  w  z 

Ui 

c 

c 

u 

> 

u 

i 

X 

a 

4 

1  K  Of 

c 

n  I  4  r 

n  t 

tv 

c 

c 

tv  a  n 

or 

O 

VIM 

rv 

* 

c 

4 

n 

u 

n 

4 

w  n  t 

o 

4  w  A  T 

4  UJ 

4 

T 

c 

4  W  0 

T 

o 

two") 

X 

W 

04 

A 

n 

— 

A 

tv  — 

X 

A  O  - 

A 

0 

— 

X 

A  C 

— 

X 

A  A  — 

A 

f- 

— 

9 

K 

X 

0 

W  X 

0  K  x 

0 

4 

m 

0  4 

X 

9  4  « 

0 

4 

M 

— 

4 

c 

_ 

4  C 

A 

4 

o 

«. 

4 

O 

A 

—  4 

o 

o 

4  e 

4 

o 

1 

1 

• 

1 

tv 

« 

A 

i 

1 

A 

n 

n 

w 

•< 

A 

x 

—  04 

W  4 

A  *- - - 

04 

w 

4  A  W  - 

04 

w 

4  A 

w 

— 

— • 

w 

4  A  ** 

—  04 

w 

4  A  -  -• 

w 

4 

r 

►* 

— 

.* 

c 

... 

C 

—  o 

7 

C 

_J  C  -*  C 

s 

c  «.  e  04 

o 

7 

c  ^ 

c 

--  o 

a 

C  _  C 

— •  c 

7 

C  -  c 

a 

c 

j 

C 

—  c 

t 

r 

1 

C  1 

• 

*  1  9  1 

w 

►- 

1  D  1  C 

I 

04 

i  r 

1 

C  l 

UJ 

1  O  t 

Ci  1 

u 

04 

•  r»  i  c  i 

1 

~ 

1 

r  # 

*- 

a 

uj  A  W  Z  UJ 

_J 

*- 

uj  A  w  Z  w 

►“ 

w  a 

UI 

«  UJ 

■J 

W  4  W 

Z  W 

J 

0- 

*- 

UJ  A 

Ui 

-■*  UJ 

w- 

IT 

I  r- 

0 

•-  4  tr  0 

v 

x  *-  4  at 

tv 

4  *- 

0 

T  A 

v» 

A*-  0 

T  w 

u 

n*»  4  A  e 

<v  w- 

iv  x  n 

N 

c 

4 

T  4 

A 

r5  4  T  4 

4  O  n  Tf- 

n  o  o 

T 

>■ 

tV  O  4 

n  ^ 

>■ 

—  OA  T  C 

o 

c 

4 

T  A 

n 

4 

-  n 

« 

•u.  «.  |F“ 

u 

x-  A  - 

n 

c 

0 

—  X1 

u 

n  A 

—  n 

u 

*  4  -  n 

X' 

X 

-  X 

M 

tv  x  o 

00 

-  ■  c 

e 

<v 

04 

X  4 

n  n 

X  o 

n  rv  x  c 

4 

V 

x  C 

• 

• 

■ 

0 

•  • 

*> 

•  • 

• 

• 

0 

• 

»- 

•  • 

• 

*- 

*  •  • 

• 

• 

♦ 

W 

W 

UJ 

w  e  a  *■*  ~ 

IV 

W  A  A 

K  -IV 

z 

W  OA 

K  -  Al 

W 

A  A  K 

— 

tv 

z 

W  O  A 

— 

IV 

z 

w 

AA  k  -  rv 

UJ 

o  A  K  —  »V 

J  A  A  o  — 

o 

-IK  A 

O  xO 

o 

4*  OA 

O—  O 

-J 

fV  A  O 

04 

A 

o 

-J  *A 

o 

•X 

o 

o 

-j 

w  A  O— •  o 

-J 

o  a  o-»o 

O  tv  ►-  1  — 

i 

U  M  k 

*4 

o  n*- 

•  -  I 

o 

n  *-  • 

*0 

1 

*4 

u  nw 

t 

— • 

1 

*4 

u 

n*-  i  -  i 

o 

4  *-  1  —  • 

►  xCU'M 

u 

►  —  r 

U-x  u 

u 

►  — c 

W  X  W 

► 

~  c  u 

X 

W 

w 

►  -  rw 

X 

V- 

w 

► 

OW  X  U 

► 

—  C  W  X  W- 

(J  0 

%0 

«  A 

A 

o 

0*  A 

o 

K 

c 

• 

u 

X 

A 

o 

c 

n  0 

u 

4  n 

X* 

4 

tV  4 

« 

A 

4 

— • 

A  4 

n  a 

n 

0-4 

O  4 

4  A 

K 

A 

A 

04 

-  n 

A  A 

n 

4 

4  K 

4  O 

4 

n 

A 

w 

A  o 

A  n 

• 

• 

•  • 

•  • 

• 

• 

•  • 

•  • 

tv 

M  K 

M  A 

tv 

A 

«V 

A 

fV  0 

tv  0 

• 

t 

• 

• 

1 

• 

« 

5? 


54 


*53«e-07  5.T7°sE-n7  -fc.7l"?E*n3  <,.577^*03  3.5*5*E*03  l.',3*2E*03  * .  S79ISE*  n  3  0. 

«(1|  *(JHN[>1|  X..MND?)  X  ( J3N03  J  X  (  JF I N  j  JOMAX  OMAX  XjJOMAX) 

*S6Sf-<h  3.0*lTE_m  n.  0.  *.303TE«0n  U  \  ,T  hVifr  •!)*  l,8n£2E-01 


rfZouE  » t  rvCLr  1 7 ? s  wnfi  o  zones  orLi  te  i  \  ?qnfs  new  jst*b  is  320 


—  o  © 

X  O  U 

4  ♦  z 

—  ©« 

5  5*^ 

-  Ott 

X  OUJ 

4  ♦  X 

—  a© 

X  OUJ 

4  ♦  X 

-*  o  0 

X  o  U 

4  «  Z 

—  Oft 

2?* 

—  Oft 
x  ou 

4  •  Z 

X  ft  N 

X  ft  N 

X  UJ  N 

X  UN 

X  UN 

X  UN 

X  UN 

4/10  0 

©40 

©NO 

©  N  O 

©  ©  o 

©  HO 

M  410 

->  ®  a. 

~>  n  a 

•  & 

n  4  ft 

")  ©ft 

^  ft  ft 

—  « 

—  (V 

—  © 

—  • 

—  M 

—  4 

—  © 

x  © 

X  4 

X  * 

X  4 

X  N 

X  K 

X  N 

o  • 

•  • 

•  » 

•  • 

e  9 

•  • 

•  i 

> 

—  o 

r4  O 

— •  o 

\ 

—  O 

—  O 

—  o 

h  a 

X  O  VI 

X  O  VI 

X  ©  Vt 

X  ©  © 

X  ©  © 

X  ©  © 

X  ©  M 

<  o  o 

4  ©O 

4  OO 

4  OO 

4  OO 

4  OO 

4  OO 

x  ♦  a. 

x  «  a 

X  ♦  ft. 

X  ♦  ft. 

X  ♦  ft 

X  ♦  ft 

X  ♦  ft 

Ml  U  N 

V>UK 

©  UJ  K 

©UN 

©UN 

©  UN 

©UN 

o  o 

—  O 

MO 

4  a 

4  O 

OO 

40 

4  a 

n  ft. 

©  & 

oa 

«  ft 

**  ft 

©  ft 

® 

4 

© 

© 

© 

© 

© 

o 

• 

© 

© 

4 

tv 

o 

•  • 

«  • 

•  • 

•  • 

•  • 

•  9 

• 

t 

©  o 

m  o 

©  o 

©  o 

©  0 

©  © 

©  O 

X  (V  x 

x  o  x  ~  — 

X  ©  x  —  — 

KMX  —  — 

X  ©  X  —  © 

X  ©  X  —  IV 

X  ft  X 

—  «v 

4  4  a  x  o 

4  4  S  X  © 

4  ©  «  X  © 

4  4©  X  O 

4  4  m  X  o 

4  NO  XO 

4  NS 

X  o 

XN>  <| 

X  M>  4  1 

X  M>  4  J 

X  M>  4  1 

X  M>  4  ♦ 

X  M>  4  1 

X  M> 

4  t 

</»  X  X  u 

«n  z  X  ft 

©  X  S  UJ 

©  X  XU 

©  X  XU 

MX  X  U 

M  X 

X  u 

“X  UJ  <3  0 

■>  uj  o  © 

~>  uj  a « 

->  U  ON 

U  3  © 

1  U  ON 

*■>  U 

a  © 

3  o 

1  n 

*>• 

™>  M 

->  4 

->  — 

3  — 

“  K 

—  * 

—  © 

© 

w  o 

—  N 

W  — * 

X  IT 

x  © 

x  n 

x  n 

X  N 

X  M 

X  M 

•  • 

•  • 

•  9 

•  • 

•  • 

•  a 

»  • 

O  — 

o  <-» 

o  - 

o  — 

O  — 

O  © 

O  © 

a  o  q.  n  x  ® 

a  — •  a.  n  x  r 

tt  n  x  « 

fi:  n  ft  n  x  © 

ft  ©  ft  ©  X  ® 

a  ©  ft  ©  x  « 

a  4  a  ©  x  ® 

4  (Vi(LO<o 

4  ru  a  O  4  O 

4  MO.  0  4  0 

4  4  ft  O  4  O 

4  4  ft  O  4  O 

4  4  ft  O  4  O 

4  4ft  O  4  O 

►-?-)>♦  x  » 

n  n  >  ♦  x  ♦ 

n  n>  ♦  X  ♦ 

N  n  >  ♦  x  ♦ 

N  ©  >  ♦  X  ♦ 

n  n>  •  X  ♦ 

N  ©>  ♦ 

X  « 

1/}  X  UJ  O  UJ 

in  x  uj  a  uj 

©  X  UJ  O  UJ 

©  X  uou 

©  X  U  O  hi 

©  X  u  o  u 

©  XU  o  u 

-1  UJ*  * 

ft  ©  in 

n  UJ  4  M 

->  u  ©  m 

“>  u©  — 

~i  U  ©  4 

n  uj  iv  4 

o  o 

o  o 

©  © 

M 

©  N 

©  4 

©  © 

© 

M 

f*  ~- 

N  4 

n  n 

4 

N  © 

N  © 

N  © 

N 

© 

©  * 

in  ® 

©  c 

n 

©  M 

©  © 

©  M 

©  4 

*  • 

•  • 

•  • 

•  • 

•  • 

•  m 

« 

• 

4  M 

4  IV 

4  (V 

IS 

4  M 

4  — 

4  IV 

4 

M 

z  rv  ct  n  x  ru 

z  (Vtt  n  X  iv 

Z  M  ft  IM  X  - 

a 

Z  ©  »  n  X  — 

z  ©  cr  iv  x  © 

Z  ©ft  IV  X  « 

Z  ©ft  M  x  ft 

—  n  a.  o  4 

•*  na  ©  4  — 

—  n  a  o  4  — 

4 

—  ©  ft  0  4  — 

*-*©ao4^ 

—  ©  ft  O  X 

—  ©  ft  o  < 

u  ©  >  4  x 

u  n  >  ♦  x 

u.  r>»  ♦  x 

N 

U.  ©  >  ♦  X 

U,  ©  >  ♦  X  M 

ft  ©>  »  x 

ft  ©>  4 

X 

->  x  uj  a 

•*>  X  UJ  o 

->  x  uj  a 

© 

->  X  uo 

“>  XU© 

->  X  wo 

n  £% 

o 

W— 

UJ©  -> 

UJ©  -> 

”> 

U  ©  ”> 

U©  1 

u  4  -> 

)  “> 

o 

n 

— 

N 

4 

© 

4 

n 

— 

• 

Jl 

— 

© 

© 

4 

o 

o 

© 

UJ 

o 

«l 

M 

IV 

» 

• 

• 

• 

z 

• 

• 

• 

• 

© 

© 

• 

ft 

-j  —  -in  —  o 

-J  —-in  —  © 

J  H  Jfl  A  O 

© 

UJ 

-J  —  J  ©  ~  o 

jh jn-o 

j  —  _j  n  — -  o 

1  O  Q.  O  Z  O 

4  o  a  ©  z  o 

4  o  a  o  z  o 

z 

4  Oft  O  Z  O 

4  O  ft  O  Z  O 

4  Oft  O  Z  O 

<  oa  o  z  o 

N  ♦  »  ♦  •*  • 

1-  «  >  «  H  « 

N  ♦  »  ♦  *4  * 

o 

N  ♦  >  ♦  H  ♦ 

N  ♦>♦«-»♦ 

♦  M  ♦ 

N  ♦  »  ♦ 

—  ♦ 

O  UJ  X  UJ  ft  UJ 

O  UJ  X  UJ  ft  UJ 

O  UJ  x  UJ  U.  UJ 

N 

O  UJ  X  uu  u 

OUXUklU 

^  U*  •»’  UJ  ft  u 

O  ft  XU* 

ft  u 

*-  o  uj©  1  ^ 

N  (MUJK  N 

N  in  UJ  IM 

Knwo  ~>r*- 

N  «  U4  ~>  N 

N  MUM  1 N 

N  —  UJ  ft 

3N 

uj  *  o  —  © 

uj  *  —  —  © 

uj  ©  —  ~  n 

o 

uj  *  iv  —  n 

U  ©  ©  —  © 

U  ©  4  —  © 

u  ©  rv  —  n 

N  *  X  O 

N  *  X  O 

N  ©  X  O 

4xo 

N  ©  X  O 

N  ©  X  O 

N  ©  X  O 

n  ©  © 

^  Mi  © 

N  ©  © 

N  ©  © 

N  ©  © 

N  N  © 

N  r- 

© 

•  -  • 

•  •  • 

*  •  • 

o 

•  •  • 

• 

•  »  • 

•  • 

• 

k.  ♦ 

' 

U’ 

N 

©  n 

4 

4_  «' 

j  * 

4 

i/mi/in  - 

wnmn-. 

©  n  ©  n 

UJ 

-J 

©  ©©  ©  — 

©  ©  ©  ©  — 

©  m  ©  ©  — 

©  n  i/i  n  -• 

k  oen 

n  o  ©  n 

n  o  o  n 

Ui 

N  O  O  © 

N  O  O  © 

N  O  O  © 

N  O  O© 

->  a  •  o 

->  a  ♦  o 

“j  a  ♦  o 

o 

“>  ft  ♦  Q 

">  ft  ♦  O 

“)  ft  ♦  o 

“)  ft  ♦ 

o 

>  UJ  z 

>  UJ  z 

>  UJ  Z 

>  UJ  Z 

>  u  z 

>  u  z 

>  UJ 

z 

X  —  O' 

X  —  ® 

X  —  0D 

x  —  m 

X  —  ft 

X  —  ffi 

X  Htt 

UiN  “> 

uj  n  “) 

UJ  N 

© 

UN  -> 

UN  “> 

UN  -) 

UJ  N 

3 

N  — 

h  - 

N  ^ 

UJ 

N  — 

N  *- 

N  — 

N 

w 

in  x 

tn  x 

©  X 

z 

©  X 

©  x 

©  X 

©  X 

•  • 

«  * 

•  * 

c 

•  • 

•  V 

•  • 

* 

• 

4  o 

4  O 

4  O 

N 

4  O 

4  O 

4  O 

4 

o 

I  o-  on  — 

I  ©  ®  ©  — 

x©on~ 

IV 

X  ©  ID  ©  — 

x  ©  o  n  ~ 

X  ©  ©  n  — 

x  ©  e>  © 

1  A 

?  c  ft  c  rv 

Z  cbi  o  im 

Z  c  uj  C  IV 

Z  C  U  c  IV 

2  ©  UJ  ©  iv 

Z  Oft  ©  IV 

2  ©ft  ©  IV 

N  »  7  ♦  o 

N  |  Z  ♦  O 

N  1  Z  ♦  O 

o 

N  1  2  ♦  O 

N  1  Z  ♦  O 

N  |  z  ♦  O 

N  1  Z  ♦ 

O 

CUi>lt2 

c  uj  >  w  r 

O  UJ  >  u  z 

UJ 

O  U.I  >  UJ  Z 

O  UJ  >  UJZ 

O  UJ  >  UJZ 

Q  UJ  >  ft 

z 

c  X  IV  £t 

c  x  <v  a 

©  y  rv  or 

o 

©  x  rv  a 

©  x  iv  cr 

©  x  iv  a 

©  x  iv  cr 

IV  UJ®  ”5 

IV  UJ  ®  3 

<V  UJ  ®  “) 

o 

IV  UJ  ®  “> 

<v  u  ®  ”> 

IV  UJ  «  “> 

(VUi  ft 

3 

4  —  — 

*  —  — 

*  —  — 

4 

4 

4  —  - 

4  —  — 

4  —  — 

4  NX 

4  Nx 

4  K  X 

4  N  X 

4  NX 

4  NX 

4  N 

X 

•  *  a 

•  *  • 

•  »  • 

•  «*  • 

•  •  • 

•  * 

ft 

IVi  4  © 

1 

M  4  O 

» 

INJ  4  O 

1 

O 

o 

IV  4  O 
• 

M  4  © 

1 

(V  4  © 

1 

ni  4 
l 

o 

ft  *  1/1  N  »— « 

U:  4  Ml  N  —  — 

UJ  ©  ©  ►*  —  — 

a 

UJ  4  ©  N  —  — 

UJ  4  ©  N  ~  — 

UJ  4  ©  N  —  — 

ft  4  ©  N 

«  — 

>  C  JC  ^  o 

1  c  -J  c  —  © 

1  O  _J  o  —  © 

Y  C  -I  C  —  G 

X  ©-!©  —  © 

X  ©_J  C  —  C 

J  o  _j  o—  c 

—  •31^1 

m  |  2  *  Q  1 

»•  i  r  i  o  i 

UJ 

—  1  ^  •  Q  1 

*413101 

•*1310! 

—  •31 

C  1 

1-  UJ  0-  Uj  Z  Uj 

n  u  a  uj  z  uj 

n  u;  a  uj  z  uj 

_j 

H  UJ  H  UJ  Z  U 

n  uj  a  uj  z  uj 

N  UJ  ft  U  Z  UJ 

n  uj  a  uj 

Z  UJ 

m  qc  tr  o 

®  N  4  OC  — 

n  i-  f*-  ai  4 

u 

©  N  N  ©4 

4  N  ©  <t  ® 

©  N  ©  ®  O 

*  n  n 

X  (V 

or  o®  -)  — 

©  O  tn  ”5  CVI 

—  o  n  “>  i\i 

>- 

(VON  Iftl 

4  ON  TN 

4  0©“)© 

n  o  m  “in 

N  IV  -  4 

n  a  -  4 

c  cr  —  4 

u 

4  —  4 

W  0-4 

®  4-4 

4  IV  —  4 

n.  o  X  C 

n  ox© 

4  (V  X  O 

4  4X0 

©  4X0 

©  —MO 

4  4 

X  O 

•  •  • 

•  •  * 

•  •  • 

N 

•  •  » 

•  *  * 

•  •  • 

•  » 

<\j  it  n 

<v  *  n 

iv  *  n 

4 

iv  4  n 

IV  4  © 

iv  n  n 

IV  *» 

n 

uj  ©  a.  k  ~  — 

ft  ©  &  N  ~  — 

uj  ©a  n  —  — 

UJ 

2 

UJ  ©  ft  N  —  — 

Uj  ©  Cl  n  — 

U©ftN—~ 

uj  oa  n 

m  — * 

JlDlOHO 

J  Ml  ©  H© 

_j  ©a  o  —  o 

O 

jNa  o  Ht, 

-j  ©  a  ©  —  o 

J  h-  ft  ©  —t  © 

J  Oft  o 

i—  o 

U  K  K  I  -  | 

O  K  N  »  —  1 

U  ®  N  1  -  1 

Nl 

U  ®  N  1  -  1 

o  ®  N  |  -  | 

O  ®  N  1  —  1 

U  ©  N  t 

—  I 

>  —  C  U  X  ft 

►  —  C  UJ  x  ft 

►  —  C  U1  X  W. 

UJ 

y  —  c  u  »*  ui 

N  —  C  ft  x  ui 

V  —  C  UJ  X  UJ 

►  — c  u 

X  ft 

C  *  IV. 

ft  4  C 

U  —  N 

a 

u  ©  © 

O  IV  IV 

LI  N  C 

O  c 

>  f- 

O  X 

n  w 

©  ® 

C'  © 

o  © 

o  — 

ft 

— 

*  o 

n  n 

n  h- 

©  — 

rv  4 

M  © 

© 

4 

4  4 

®  in 

o  © 

IV  4 

4  4 

**•  N 

c 

N 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

ft 

* 

N  — 

K  H 

•  *4 

®  — 

«  — 

®  — 

© 

■4 

• 

t 

• 

• 

1 

1 

1 

i 


I 


J 


*  oO 

—  O  Q 

*  a® 

<•». 

o  m 

~  ©  © 

o  © 

** 

O® 

x  ou 

X  O  U 

x  a  uj 

4  «Z 

X 

OUJ 

X  O  UJ 

X 

©  UJ 

X 

ou 

<  ♦  i 

<  4Z 

4 

♦  z 

m  4  z 

< 

4  Z 

< 

4 

7 

zy  h 

IWH 

XU JH 

X 

UJ  H 

X  UJ  H 

X  UI  H 

X  Ui  H 

a  iv  o 

m  — :  Q 

M«Q 

® 

®  o 

in  ©  o 

a 

no 

a  h  o 

O 

“>-40 

*>>o 

“>  M  O 

“>  ©  o 

3® 

O 

IV 

—  a 

—  o 

•— 

N 

—  tf> 

«— 

o 

rv 

X® 

x  ® 

X  c 

X 

O 

X  o 

X 

o 

X 

o 

•  • 

4  4 

4  4 

4  • 

•  • 

4  4 

• 

4 

-4  O 

-4  O 

— t  a 

*4  O 

-4  O 

r-i  O 

IV 

o 

Ka  vi 

X  O'  V) 

X  o  v> 

X 

o  m 

X  o  ® 

X 

o  a 

X 

© 

a 

4  O  O 

<  o  o 

4  00 

4 

oo 

<  o  o 

< 

o  o 

< 

o  O 

14  0. 

*4  0. 

s  ♦  o 

X 

♦  o 

x  4  a 

X 

♦  o 

X 

4 

o 

I/IUJ  *- 

(fly  k 

tn  uj  *- 

m 

UJ  H 

in  u>  h 

a  uj  h 

a  u 

H 

03  Q 

O  Q 

<v  c 

n  o 

H  O 

o  o 

4  C 

«  & 

NO 

♦  o 

mo 

-4  O 

40 

OO 

* 

H 

m 

—4 

© 

(V 

o 

© 

a 

® 

4 

4 

n 

•  • 

4  4 

4  4 

O  4 

4  • 

•  4 

4 

4  - 

♦  o 

♦  o 

4  O 

4  O 

4  O 

4 

O 

x  o  x  -*  iv 

X  H>  X  —  O 

X  ®  X  -  o 

X 

OX  -  o 

X  -4  X  ~ 

o 

K 

nx 

-o 

X 

© 

X  —  o 

<  «  CD  K  O 

mm  m  x  © 

<e  a  x  o 

4 

a  a  x  o 

m  o  s  x 

o 

m 

o  a 

X  O 

< 

oa  x  o 

at  <m>  <i 

*  <v  >  ®  ♦ 

X  M  >  4  ♦ 

X 

IV>  4  4 

X  (V  >  4 

4 

X 

(U> 

<  4 

X 

tv>  <  ♦ 

a  z  zw 

®  X  XUJ 

in  x  x  uj 

in 

X  X  UJ 

m  x  x 

UJ 

a 

X 

X  UJ 

a 

X  XU 

3  u  on 

3  UJ  <3-4 

“>  UJ  OH 

“i 

UJ  OH 

“>  UJ  OH 

“i 

UJ 

oa 

3 

UI  o  © 

3© 

3-« 

“>H 

“>  4 

“>  IV 

*■>  ® 

3H 

-  4 

*—  o 

~  (V 

-  ® 

— 

o 

—IV 

~  © 

X  — t 

X® 

X  o 

x  o 

X 

o 

X  o 

X  o 

•  • 

4  4 

4  4 

4  4 

4 

4 

4  4 

o  m 

O  H 

O  -4 

O  -1 

o 

(V 

o 

IV 

O  (V 

a  4  o  n  x  ® 

a  in  a  m  x® 

a  «  o  r>  x  c 

a 

®  a  n  w  ® 

INOIflX 

C 

a 

©on 

X  ® 

a 

© 

o  n  x  © 

4  4  0  04  a 

4  4  0  o  <  O 

4  O  O  0  4  0 

4 

®  O  o  4  © 

<  ®  O  o  4 

o 

< 

H  O  O 

<  o 

< 

H 

a  o  <  o 

h  n  >  4  at  4 

H  n  »  4  X  4 

H  m  >  4  X  ♦ 

H 

H>  >  ♦  X  4 

h  n  >  4  x 

♦ 

H 

IV  >  4 

X  4 

H 

IV  >  4  X  4 

in  zw  oy 

in  x  y  ouj 

in  x  uj  o  ut 

X  UJ  O  UJ 

in  x  uio 

UI 

a 

X  UJ 

o  u 

a 

XU  cu 

3  UJ  •— *  fil 

3  uj  o  n 

“>  UJ  o  o 

-5 

UJ  o  ® 

“)  uj  o 

-4 

UJ  ® 

o 

3 

U  ©  -4 

©  © 

o  m 

® 

O  -4 

O  4 

© 

O 

© 

® 

H 

©  IV 

h  ® 

H  O 

© 

H  ® 

H  ® 

H 

4 

H 

IV 

H  H 

IT  IV 

a  4 

n 

in  m 

m  iv 

IT 

nj 

(V 

a 

IV 

a  — 

•  • 

•  4 

4  4 

4  4 

4 

4 

4 

4 

4  4 

♦  (V 

♦  — * 

in 

♦  -4 

4  -4 

4 

-4 

a 

4 

-4 

4  ~ 

►4 

►4 

znft wkw 

z  n  a  N  x® 

a 

Z  4  0  IV  X  O 

Z 

4  a  NX  IV 

z  4  a  iv  x  m 

a 

z 

no  iv 

X  © 

2 

n  Q:  iv  x  © 

M|T  0  04 

•-(in  a.  o  <« 

4 

•-•H  O  0  4® 

H  o  04  O 

-•  H  CL  O  4 

© 

< 

►4 

®  o  o 

<  o 

44 

© 

O  O  <  O 

u  m  >  4  x 

u  n  >  ♦  X  iv 

H 

u  r»  »  4  X  cv 

u. 

n  >  ♦  x  iv 

u.  n  >  ♦  x  (V 

H 

u 

tv>  4 

X«V 

u 

IV  >  4  X  IV 

3  xu  a 

->  X  UJ  o 

a 

->  X  UJ  o 

-> 

xyo 

“J  x  uio 

a 

xyo 

3 

XU  o 

UJ  r-  3 

U  4  3 

-> 

y  o  “) 

UJ© 

UJ  H  -> 

-> 

wn 

3 

u  n  3 

4 

m 

IV 

® 

4 

H 

a 

— * 

♦ 

X 

n 

• 

O 

s 

a 

o 

O 

« 

UJ 

H 

m 

O 

UJ 

® 

© 

m 

4 

z 

• 

4 

• 

7 

4 

4 

® 

® 

in 

® 

® 

© 

a 

CD 

© 

j  h  jm  -  o 

jh jn-o 

UJ 

j- jn- o 

-J 

-4  j  n  o 

_Jr4_jm~ 

© 

UI 

-J 

-4  jn 

—  0 

-I 

-4 

Jn  —  c 

<  o  a.  o  z  o 

4  00  o  z  o 

z 

4  O  O  OZ  O 

4 

oo  07  o 

<oaoz 

o 

7 

< 

o  O  o 

7  O 

4 

o  Q.  o  7  O 

H  4  >4  44  4 

H  4  >  4  44  4 

o 

K  4>  4  M  4 

H 

♦  >  4  44  4 

H  4  >  ♦  H 

4 

O 

H 

♦  >  4 

*-4  4 

H 

4 

>4-44 

O  UJ  X  UJ  U  UJ 

O  UJ  X  UJ  U.U 1 

UJ 

O  UJ  X  UJ  U  UJ 

o 

UJ  X  UJ  U  UJ 

O  UJ  X  UIU. 

UJ 

IV 

O  UJ  X  UJ  U  UJ 

O  U 

XU  U  U 

H  in  UJ  ©  3H 

H  4  U  H  3H 

H  4  UJ  ®  “5  H 

H 

4  UI  n  H 

H  IV  UI  in  ->  H 

H 

©  UJ  -4 

3  H 

H 

a  U  4  3  H 

uj  in  h  '•*  n 

U  J  ©  4  —  n 

o 

UJ  H  m 

UJ 

®  o—  n 

UJ  ©  ©  — 

n 

—4 

UJ 

©  n 

— n 

UI  © 

®  —  n 

©  X  O 

H  0X0 

H  OX  © 

h  ntxo 

H  OX 

o 

O 

H  © 

X  o 

H 

-4  x  o 

h  ©  a 

h  <c  a 

H  H  ® 

h  h  m 

H  © 

a 

H  © 

a 

H 

h  a 

•  •  » 

4  4  4 

o 

4  4  4 

4  4  4 

4  4 

4 

o 

4  4 

4 

4 

4  4 

©  H>  4 

©  n  4 

UJ 

O  )  4 

o  n  4 

©  n 

4 

UI 

o  n 

4 

© 

n  4 

H 

H 

UJ 

UJ 

a  r>  a  n  ~ 

ifl  n  v)  n- 

~J 

iflnifl  n- 

in 

n  m  n  ~ 

mninn  « 

-J 

a 

na  n 

— » 

a 

nan  — 

h  o  o  r> 

*-  o  on 

UJ 

h  o  on 

H 

o  on 

H  o  o  n 

UJ 

H 

o  O 

n 

H 

o  on 

3  £L  4  O 

3  0  4  0 

c 

“>  0  4  0 

“> 

0  4  0 

0*0 

o 

“> 

0.  4 

c 

3 

0  4  0 

>  UJ  z 

>  u  z 

>  UJ  z 

>  UJ  z 

>  U.Z 

>  UI  z 

>U  7 

X  —  ® 

X  o  CD 

I  oc 

X  OX 

X  O  CC 

X  o 

tr 

X  O  ® 

w  h  3 

UJN  T 

m 

UJ  H  “> 

UJ  H  ~i 

UJ  H  “> 

a 

UJ  H  “> 

U  H  3 

h  — 

h  ~ 

UJ 

H  — 

H  — 

H  — 

UJ 

H 

**• 

H  — 

in  x 

a  x 

z 

IT  X 

®  X 

a  x 

z 

ax 

a  x 

4  4 

o 

4  4 

4  4 

4 

■ 

o 

4 

4 

4  4 

4  O 

♦  o 

KJ 

4  O 

4  O 

4 

O 

rv 

4 

O 

4  O 

o 

r  ©  o  n  — 

x  o  © 

OJ 

xoon-. 

X 

O  ©  n  — 

X©on~ 

X 

©on 

— * 

T  © 

i5  n  — 

2  uUj  CAj 

2  Clil  ON 

Z  C  UJ  C  IV 

7 

c  uj  c>iv 

z  O  UJ  o  IV 

7 

cue 

(V 

7 

c  u  o<v 

HI  ?4  Q 

H  1  Z  4  O 

o 

H  |  Z  4  O 

H 

•  740 

H  1  7  4  O 

o 

H 

1  Z  4 

o 

H 

i 

7  4  0 

OU  >U  2 

c  u.  >  w  z 

u 

OUJ  >  UJ  Z 

C 

UJ  >  UJ  7 

o  y  >  y  z 

UJ 

e 

u  >  u 

z 

C 

u> 

>  U  7 

o  r  (v  or 

Ct  NO 

c 

C  X  IV  <x> 

o  x  iv  a 

m  x  r«  a: 

o 

a  x  iv 

a 

a 

7  <v  or 

rvu  a  3 

(V  UJ  ®  3 

c. 

IV  UJ  *  “> 

rv  ui  ®  “) 

M  UJ  ® 

c 

rv  ui  ® 

3 

IV  U  X  3 

©  —  — 

©>  «  W 

< 

®  -4  w 

®  -4  — 

©  -4  — 

4 

©  -4 

4 

-4  '» 

■4  H  X 

♦  H  X 

4  H  X 

4  H  x 

4  H  X 

4  H 

X 

4 

H  X 

•  •  4 

4  4  4 

4  4  4 

4  4 

l\l  4  O 

1 

oj  4  © 

o 

IV  4  o 

IV  4  O 

(V  4 

o 

a 

IV  4 

o 

IV 

*  O 

1 

tfl 

1 

1 

f 

IV 

1 

1 

o 

c 

Uf  ©  l/>H  ~  — • 

u>  ©  in  h  —  -* 

uj  ®  in  h  —  -4 

UJ 

®  in  h  —  -4 

uj©«nH-. 

—4 

(V 

u 

©an 

«»4 

UI 

© 

a  h  —  -4 

:  c  jo- c 

3  C  -J  Cm  O 

X  C  _J  C  c 

X 

C  J  0-4  c 

xejc  — 

o 

X 

C  JC 

—  c 

7 

c 

_l  o—  o 

-  i  r  i  c  i 

1  O  1  O  1 

UJ 

*4  |  D  |  o  | 

4-* 

13(01 

m  13  IC 

1 

UJ 

M 

1  3  1 

C  1 

*-4 

1 

r  i  o  i 

H  UJ  O UJ  7W 

uj  a  uj  z  uj 

_J 

H  UJ  O  I  vi  Z  UJ 

►- 

UJ  O  UJ  7  UI 

H  UJ  O  UJ  7 

UI 

-J 

H 

u  o  u 

7  U 

H 

u 

a  w  7  u 

-«h in  t  4 

h  *-  o  ®m 

o 

V  H  O  «  H 

®  H  «  TO 

n  h  ©  x 

-4 

C 

©  H  ® 

(T  IV 

4 

H  ©  T  4 

©  o  4  3i*> 

O  O  M  “>  n 

V 

•voon 

n  o  o  “>  n 

a  o©  “> 

4 

H 

©  C  H 

3  4 

® 

O  ©  3  4 

O  (VI  —  4 

H  ©  —  © 

o 

n  0  —  4 

©  ®  —  4 

a  a  — 

4 

C> 

-4  4 

—  4 

H 

4-4 

H  ♦WO 

H  IT  X  o 

®  H  x  O 

®  0X0 

©  -4  X 

e 

o  n 

X  O 

C 

©WO 

■  •  • 

H 

4  4  4 

4  4  4 

4  4 

4 

H 

4  4 

4 

4  4 

IV  H  n 

IV  H  n 

4 

iv  h  n 

iv  ®  n 

(V  ® 

n 

< 

n  * 

n 

n 

a,  n 

UJ 

UJ 

UJ  IT  OH  —  -4 

w  c  a  h  «  h 

7 

UJ  in  o  h  —  -« 

UJ 

O  O  H  — *  -4 

uiao©  — 

*4 

z 

ui  o  a  © 

jkH 

UJ 

a 

a  ©  —  -* 

JNH0-40 

-j  m  o  o-4  o 

O 

JH  O  0-4  O 

-J 

OO  0-4  o 

J  (V  O  O  -4 

O 

o 

_i 

a  o  o 

-40 

-J 

H 

O  0-4  o 

u©  h  i  -  i 

OO  H  •  —  1 

fsl 

UO  H  1  —  1 

u 

OH  1  —  1 

OOHI  — 

I 

HI 

u 

O  H  1 

-  1 

o 

OH  |  -  1 

V  «-*C  UJ  x  U 

►  —  C  U  X  U 

UJ 

►  —  C  UJ  W  ui 

► 

n  ryx  y 

>•  IV  C  UJ  X 

UI 

u 

> 

IV  c  u 

X  u 

► 

IV C  U  XU 

O  H  |f 

c  ff  ft 

a 

U  ®  <- 

o 

r  « 

U  4 

a 

o 

c 

n 

L 

ff  c 

O'  (V 

©  n 

—  4 

-4  4 

© 

a 

a 

© 

4  H 

—  © 

O  IV 

m  ® 

IV  O 

—4 

4 

n 

c 

©  rv 

IV  H 

n  ® 

®  « 

©  © 

o 

© 

o 

© 

o  o 

•  • 

4  4 

4  4 

4  4 

4 

• 

4 

4 

4  4 

O'  -4 

1 

O  -4 

1 

O  -4 

1 

©  -4 

1 

—4 

-4 

1 

-4 

1 

-4  rv 
l 

56 


—  O  CD 
x  O  UJ 
4  4  Z 
X  kJ  A 
V)  AJO 
Tdd 

—  n 

~  O  9 

X  0  Ui 

4  ♦  2 

Z  UJ  A~ 

n  4  0 
")  p4 
—  K 

—  O  CD 
NOW 

4  «  2 

Z  Ui  A* 

10  O  O 

0  ©  a. 

— *  -4 

-*  00 

X  O  KJ 

4  «  2 

2WA 
®  ®  O 
*>®  A. 

~  09 

X  0  UJ 
4  ♦» 

a  ujk 

®  *40 

2®  a 

'-*00 

X  0  Ul 

4  «  2 

X  VA 

9®  O 
“>®  a 

•  09 

3?* 

a  uja- 
9  ®  0 
“>  ®  a 

—  OO 
•C  O  hi 
4  #F 

a  I'.ja- 

9  ®  O 
T«a 

x  0 

• 

X  « 

•  • 

H  ® 

•  • 

*  ® 

K  ® 

—  IV 

M  O 

—  A- 
K  O 

-  ® 

X  0 

Ai 

0 

Ai  O 

Ai  O 

rv  0 

Ai 

0 

4  • 

n  0 

• 

n 

4 

O 

• 

n 

X  ®  (0 
4  OO 
x  *  a 

lflk.  A 

n  0 
4  a 
n 

A* 

X  ®  «0 

4  00 

a  4  a 

<0  UJK 

®  0 

Ai 

A- 

•  • 

X  »  10 

4  00 
*  4  a. 

10  Ui  K 

Ai  O 

«  a 

0 

A- 

•  • 

X  ®  «0 

4  00 
x  4  a 

•0  Ui  A* 
p*  O 

n  a 
® 

® 

K  ®  9 
4  OO 

z  4  a 

9  Ui  A* 

n  0 
0  a 

A» 

® 

H  ®  0 

400 

a  4  a 

0  Ui  K 

®  0 

4  a 

9 

® 

X  ®  9 
4  00 

a  4  a 

9  Ui  A- 

9  O 

0  a 

n 

® 

X  ®  9 
4  0  0 

a  4  a 

9  Ui  A- 

«  O 

®  a 

® 

r\j 

0 

Ai  0 

rv  0 

Ai  O 

Ai" 

0 

#  • 

Ai  0 

• 

Ai 

• 

O 

• 

Ai  < 

X 

4  a  -  0 

x  «  a  —  0 

4 

*-»  O  MO 

4  XB)  MO 

a 

-*  >  4  4 

X  —  >  4  4 

9 

X  X  UJ 

0  x  a  ui 

■j 

UJ  0® 

n  uj  a  ® 

“J  H 

T  Ai 

—  •-« 

—  n 

X  Pi 

x  *-» 

•  • 

•  • 

0  p> 

0  n 

x  ®  a 
4  m 
x  -*  > 


M  Ui 

o  0 


m  o  a  —  o 

4  Ai  0  MO 

X  —•»  4  4 

ms  aw 
^  uj  a  a 


a  ®  a  r>  x  a 

<  N  Q.  O  40 

*-  — >  ♦  X  ♦ 
w  X  II  Oltj 

")  Ui «-»  m 

CD  A 

A  C 

IT  CD 


Z  ®  Q:  P)  X  « 

•-•a  a  o  4  cm 

U.  4  I 

“>  I  UJ  O 

uia  n 
® 
in 


n  x  a* 

a 

«  a  n  M  A* 

0  4  0 

4 

a  a  © 

4 

O 

4  a  a  O  4  O 

4  a  4 

K 

•H  >  « 

X 

4 

A  -4  >  •  X  4 

UJ  0  Ui 

0 

X  Ui  0  Ui 

0  X  Ui  O  UJ 

*  -«  4 

*9 

u>~ 

® 

“)  Ui  -  0 

0  n 

® 

O 

• 

a>  aj 

A- 

O 

A  ® 

0  0 

0 

4 

0  n 

•  • 

• 

• 

•  • 

4  0 

4 

0 

4  0 

**  a  a  o  <  rv 

U  ~  »  4  x  -» 

*9  z  uj  o 

Ul  AI  “> 

<0 

n 


ZOirx- 
*-•  a  a.  o  x  n 

u  -  »  4  a  - 
~x  a  ujo 
uj  ®  -> 


4  JW  I  ~  < 


a  —  > 
v)  a 


2tM»  n  *r  n 
*4  a  a  ox  r> 
U  >  «  X  — 
“9  X  Ui  o 
Ui®  -> 


4  ♦ 

53 

“>  o 
—  4 
>4  M 


®  a  n  x  a 

I  A  a.  04  O 

>  ♦  a  ♦ 

>  a  uj  o  uj 

>  UJ  ~  c 


a  ®  tt  n  x  4 
•4  a  a  o  4  n 
U  -•  >  ♦  x  « 
~>  X  Ui  o 
Ui  4  -» 

A 

ID 

® 


4  4 

a  -  0 

m  «  a  -0 

M 

A 

X 

«»  0 

40 

0  MO 

4  M  9  MO 

4  Ai  O 

M  O 

a  ^4 

>  4  4 

a  -  >  4  4 

a 

> 

4  ® 

9 

z  a  ui 

9  a  a  ui 

0 

a 

a  ui 

-> 

Ui  0  ® 

Ui  0  AI 

-> 

Ui 

9  n 

1 4 

~>A 

“>  AI 

—  0 

*•  O 

^  0 

M  Ai 

m  n 

x  n 

•  • 

•  • 

•  « 

0  n 

0  n 

0  n 

4K  a  O  4  O 

a  ~  »  ♦  a  ♦ 

0  a  ui  o  ui 

Ui  n  * 

•  ® 

a  n 

ir>  aj 


z  ®  a  n  m  « 

hn  a  ©  4  p> 

u  -  >  ♦  x  -• 

*>  X  Ui  9 

Ui®  -> 


ft«  ft  n  ks  s  c  a 

4K  A  O  4  O  4  h  & 

•"  **  »  4  X  4  A  > 

0  X  UJ  O  Ui  V)  x 

->  ui  (\i  n  -) 


X  ♦ 

O  UJ 


® 

o 

* 

0 


z®arnxA  z  ®  a  n  x  ® 
*-*^ao<n  m  a  a.  oh  n 
W^4>4X^  u  ^  >  ♦  x  -• 
^  ®  ~>  x  Ui  o 

Ui®  ->  wo  i 


® 

0 


4 

® 


— J  — •  _j  n  —  © 
«  o  a  0^0 
a  ♦  >  ♦  **  ♦ 
O  Ui  X  Ui  U  Ui 
A  rv  UJ  *  “>A 

uj  a  o>  —  n 

K.  MK  o 

A  ®  iTi 


4  O  a  ©  Z  © 


O  Ui  X  UJ  U.  Ui 
A  4  UJ®  "9  A 


4  X  O  K 


— J  •—  _jm  —  o 
*4  o  a  o  z  o 
a  ♦  »♦*-•♦ 

O  UJ  X  Ui  u.  UJ 

a  a  uin  -> a 

a  0  ~  n 

®  K  O 


4  O  a  O  z  o 

A  4  >  •  M  •  K  •  >  «  m  « 

o  Ui  x  Ui  U.  Ui  O  UlUlkUJ 

»■  O  U4  TU  J-  ouu  *)f>- 

Ui  a#  —  n  uj  to  o  -  n 


«  o  a  o  z  o 
»-♦>♦«♦ 
O  Ui  X  UJ  lu  UI 
A  *4  Ui®  *>K 

ui  ®  rv  —  n 

a  0x0 


_i  _j  m  -  o 

4  o  a  o  z  O 

A  ♦  >  4  M  » 
O  UJ  X  Ui  U.  UI 
a  own tk 
uj  ®  ®  -  r> 

A  «  M  O 

N  4  IP 


j  h  jn*  o 
4  o  a  o  z  o 
u  4  >  •  —•  ♦ 
O  Ui  X  Ui  U  Ui 
A  ®  UJ  r\J  ~  A 

uj  a  ®  —  n 

A  fw  X  o 

A  ®  4) 


i/*  p>  0  n 

u-  n  nw 

->  a  ♦  o 

>  Ui  Z 

X  OI 


r  o  o  — 

z  c?  uj  e  rv 

*“  I  z  ♦  o 

c  u  >  u  z 

l  1  M 

<Vl  UJ  «  “1 

€  «-  w 


r>  v»  *n  M 

►-  o  o  n 

">  a  ♦  o 

>  UJ  z 

Jo® 
Ui  r- 
K  »- 
m  x 


I  O  Ofl  - 
z  o  uj  c  rv 
►■12*0 
C  Lu  >  Ui  Z 

m  x  <u  a 

t\i  UJ  c  *> 
4  m  - 
4  ^  X 


inniPn  « 

►-  0  0  4) 

->  a  #  o 

>  UiZ 
X  O  ® 
UJf-  -> 

u*  ■«- 

®  X 


zoom.. 

Z  C  UiON 

*>  I  2  «0 

O  UJ  >  UiZ 
I  All 
A|  Ui  ® 

43  —  w 


»  n  tt>  Hi  mm 

o  o  n 
>  a  «  p 

>uj  t 
Z  o  c 

UiK  *) 
»- 
«n  x 
• 

4  C 


I  B  On  « 

z  c  u*  c  *v 

*-  I  z  ♦  o 

ou  >Ul  2 
I MM 
fu  ui®  n 

O  W 

4  A.  x 


O  on 

U  ♦  Q 

>  Ui  Z 
X  0(B 
UA  ") 


190^. 

Z  C  UJ  OAi 

►■•Zoo 

O  Ui  >  Ui  Z 
10  1  AMD 
i\i  UJ  4J 
®  ~ 

4  K  x 

•  • 

AJ  4  * 


O  04) 

a  «  o 

>  Ui  z 
X  o  0 
UJK 
K  — 
®  x 

4  * 


x®««- 

Z  O  Ui  o  At 

•  z  ♦  o 

o  uj  >  ui  z 

C  J  A*  * 

Ai  Ui  «.  "> 
®  -•  - 


innn* 

o  on 

I  0  4  0 
>U!  Z 
S  of 

UI  t*  S 
K  — 

0  X 


X  O  o  *n  ~ 

Z  c  w  ©  rv 

•-  •  z  ♦  o 

O  Ui  >  UJ  T 

c  x  rv  or 

ai  w  «  n 

4?  pi  — 
4  A*  X 


®  n  ®  n  — 
►  O  on 
“>  a  ♦  o 
>  Ui  z 
X  oc 

Ui  K  **) 
A>  — 
4^  x 
• 

4  < 

X  O  O  n  - 

X  c  k  c  A 

I  Z  ♦  O 
C  Ui  >  w  Z 
O  X  rv® 

Ai  UiC  “» 

<  —  «- 

4  K  x 


4  CA  4  -  « 

t  C  —  C 

i  r  •  n  i 

U  d  U  7  Ui 
—  —  I  « 

u-  r*  ->  -t 


4  -•  r» 


uj  it  a  <  ~  - 

J  Aid  0-^0 
u«  *-  •  —  | 
►  A  r  k  «k 


UJ  4  sr  4  — 
i  c  _jc-»o 

*-•=101 

*-  u/tl  U.  Z  w 

^  ^  ff  »T 

4  0  4-)* 
«  4-4 

<7  0X0 

•  •  • 

4  —  m 


u  c  a  4  —  — 

J  IP  d  o^*o 

o  ®  *“  1  -  | 

v  A*  r  u  x  w 

O  C  f 


V*J  4  *A  4  — 

X  c  JC-O 
-•  I  D  •  O  I 

►-  uj  a  ui  z  uj 

Ai  ►»  O  ®  4 

®  o  ®  ■>  ® 

4  ®  -  4 

C  0X0 


uj  »o  a.  ®  -  — 

JA  d  O  «  O 

U  ®  A*  I  —  | 


sr 

o 

o 


Ui  4  |A  4  —  -* 
X  c  j  o  —  o 
1  -  •  o  I 

*-kidk  Z  Ui 
<r  ►-  -*  1  K 
O  04  T« 
C  N  -  4 
•«  owe 


ui  o  a  o  ~  ~ 
J  Od  Om  9 
U  O  ►—  t  —  * 
V  Ai  C  Ul  x  Ui 

o  ®  « 


X  o  J  o  —  o 

M  I  2  I  c  I 

►*  UJ®  Ui  Z  UJ 
4  f-  A-  «  « 
"O-TC 
A  0-4 

— •  O  M  C 
•  •  • 
it  n 


UJ  4  *A  4  —  -• 
a  o  _j  o  «•*  o 

«  I  2  I  C  • 
a-  uj  a  uj  Z  w 

O  —  —  T  <A 
AIO  AO® 
PI  —  -  4 
Ai  ~  m  O 


Ui  4  «A  ®  —  -# 

a  o  _j  ©  —•  © 
—  1  r  1  01 
UiA  Ui  Z  Ui 
P  AC  (|  c 
4  O  4  “>  <y 

®  P  ~  4 

*V  «  *<  C 

•  •  • 

10  —  Pi 


Ui  4  4»  4  —  — 

2  O  _J  O «  © 

►*  I  2  I  C  I 
ui  a  uj  z  uj 
©  —  x  — 

4  Oc  ”>® 

10 - 4 

P>  —  ‘ 


o 

4 


w  c  a  4  - 

-J  Nd  O  «  o  J0  4  Om  o 

W®  A;  •  -  •  O®  A-  •  -  I 

►  rv  o  uj  •*  u.  a  a,  r  u  m  v 

u  A“  IT  VJ  4  P' 

a<  4  n 

—  -*  AI  tr 


U-  10  a  4  —  —  kl  C  &  d  »  m 

JA  4  Op  O  J  O  a  0—0 

u>  ®  A-  |  —  •  u  O  A  1  -  t 

A  Al  C  U  x  k  AAOk«W 


61 


f 

f 


<•  o  9 

~  e  to 

—  o  o 

—  o  0 

K  0^| 

H  OU 

X  O  UJ 

X  O  UJ 

XT  ♦  Z 

<  ♦  Z 

4  «  Z 

«  ♦  Z 

X  UJ*- 

Z  UJ  K 

X  u>*- 

Z  tut- 

0  o  o 

to  xQ 

to  n  a 

Ox  o 

“>  n  a 

-j  «a. 

“>  ^Q. 

o»  a. 

—  n 

—  *- 

— 

*  — 

X  x 

X  AJ 

X  AJ 

•  • 

•  « 

•  • 

•  • 

n  © 

fO  O 

n  o 

10  O 

x  0«  0 

MOW 

X  fl*  0 

x  9  m 

4  00 

-4  OO 

X  OO 

x  o  o 

z  ♦  a 

z  ♦  a 

Z  *A 

z  ♦  a 

40  UJ*- 

to  UJ  K 

VO  UJ*“ 

to  UJ*- 

9  o 

«  a 

A-  O 

o  o 

x  a. 

(MO. 

4>  a 

aj  a 

© 

• 

IO 

« 

4 

tn 

to 

m 

•  • 

•  • 

•  • 

•  • 

aj  o 

<M  O 

AJ  O 

AJ  O 

x  O'  Z  -*  o 

M  «X  —  O 

X  •  z  -  AJ 

X  0  x  -  AJ 

<  Aj  CO  X  O 

X  ©  CC  X  O 

x  9  m  x  o 

4ff  m  x  o 

X  -«  >  «  • 

Z  >  <4 

Z  >  4  1 

z  >  X  1 

to  z  Z  Ui 

to  Z  Z  UJ 

to  Z  z  UJ 

to  z  z  UJ 

n  uj  a  n 

->  UJ  o  -• 

->  uj  a  ^ 

-*  uj  <y 

->i r 

~>  H 

->  n 

O  -1 

—  r- 

—  AJ 

-  n 

-  A 

x  rn 

X  X 

X  X 

X  X 

•  • 

•  ■ 

•  • 

•  • 

o  n 

o  n 

O  *- 

O  A- 

t  t  &  n  x  k 

a  •taoxK 

a  n  a  n  x  *- 

a  io  a  io  x  a* 

4  K  &  O  4  O 

x  v  a  o  <  o 

x  x  a  oxo 

x  x  a.  o  x  o 

*-  -•  >  ♦  z  ♦ 

K  x>  t  X  « 

»-  -.»  ♦  x  ♦ 

A-*>  ♦  I  « 

40  X  UJ  O  UJ 

to  Z  UJ  O  UJ 

to  Z  UJ  O  Ui 

to  z  uj  a  uj 

-)  Ui  Oj  » 

n  UJ  AJ  K 

->  UJ  AJ  O 

*0  uj  Aj  0 

c  a> 

n 

•o  m 

0  9 

0  0 

a-  to 

x 

A-  AJ 

A-  O' 

A-  AJ 

to  9 

tO  «■ 

IO  « 

0  0 

•  • 

•  • 

•  • 

•  • 

X  X 

to 

X  A- 

X  0 

H 

z  o*  a  n  x  o 

a 

z  xa  n  x  a- 

2  x  a  (o  x  0 

z  x  a  io  x  0 

~  *-  a  o  x  x 

x 

m ♦a  o  40 

h  4  a  04 

-•  x  a.  o  t 

!*.*-»>  ♦  X  '■* 

»- 

u.  -•>  ♦  I  -« 

U.  —  >  ♦  X 

lx  -  >  ♦  * 

->  X  UiO 

to 

”>  z  uj  a 

->  X  UJ  a 

■O  Z  UJO 

UJA-  -> 

*■> 

UJ  O  T 

UJ  AJ  *0 

UJ  0  -> 

o 

AJ 

o 

• 

» 

f- 

IO 

to 

4 

UJ 

to 

to 

0 

• 

2 

• 

• 

• 

•* 

*-• 

to 

J  «  J''  —  O 

Uj 

_j  «jn-o 

Jn~ o 

J-  JH  —  o 

x  o  a  o  z  o 

2 

x  o  a  3  z  o 

x  o  a  02  o 

x  o  a  o  z  o 

►-  ♦>♦*-«♦ 

O 

H  ♦  >  ♦  x  ♦ 

u  ♦>•►*♦ 

O  UJ  I  Uli  w 

AJ 

c  UJ  x  UJ  U.  UJ 

OUlUlLk 

OkJlUUU 

*-  *  WlO  ">  K 

K  O  UJ  AJ  “>  *- 

►-  n  uj  o“>s 

*-  AJ  UJ  A.  A* 

uj  k  *-  —  n 

IT 

UJ  <6  >0  —  n 

uj  0  0  —  io 

UJ  0  9  —  IO 

*-  0X0 

n 

A-  0X0 

A*  X  X  O 

A-  -«  K  O 

1-  Iff  0 

K  O  0 

A-  O  tO 

*-  O  0 

*  •  • 

O 

•  t  f 

•  •  • 

•  •  • 

O'  Aj  X 

Ul 

9  n  X 

9  *0  X 

9  IO  X 

*- 

Uj 

to 

to  0  IO 

-J 

0  r>  0  to  — 

0 

n  0 

n  — 

0  n  0  n 

M 

*- 

O  o 

JO 

UJ 

u- 

o  on 

*- 

o 

on 

a*  O  o  n 

a  ♦ 

o 

a 

“» 

a  ♦  o 

A 

•  Q 

o  A  ♦ 

9 

>  UJ  2 

>  w  z 

> 

UJ  X 

>  UJ 

t 

I  o 

or 

I  o® 

Z 

o  m 

I  O 

i 

UJ*- 

*0 

0 

UJ  A-  "0 

UJ 

A-  O 

UJ*- 

A- 

— 

UJ 

A»  — 

A-  — 

A* 

— 

0 

K 

2 

0  x 

0  X 

0 

M 

* 

o 

•  • 

• 

X 

O 

AJ 

X  o 

X  o 

X 

O 

C 

X  9  O  IO 

M 

X 

f  on- 

X  9  0  n  ~ 

X  9  o  n 

M 

2 

c  w  « 

Aj 

2 

O  UJ  O  Aj 

1  X  •  O 

2 

G  feJ 

OAj 

2  C5  Ul  O 

Aj 

*- 

I  2  * 

O 

o 

A- 

A- 

1  f 

♦  Q 

*-  *  2  • 

O 

C 

Ui  >  u< 

Ui 

e 

W  >  UJ  2 

r 

UJ  >  UJ  2 

O  U  >  u  2 

C  7  A. 

a 

c 

oi  rur 

0  X 

Aj  A 

0  >  aj  a 

<vutt 

**> 

c 

Aj  UC  -) 

Aj  UJ 

A  "» 

Aj  u  C 

o 

0  - 

4 

41  —  — 

4 

*+  — 

4 

— 

X  A- 

M 

X  ►»  X 

X 

A-  K 

X  *- 

X 

•  * 

• 

•  «  • 

• 

■  • 

•  • 

rw  x 

O 

0 

AJ  4  O 

AJ 

X  o 

AJ  X 

e 

I 

Aj 

C 

1 

1 

« 

u 

0  0  0 

rt 

UJ 

0  0  4'*-^ 

U  0  0 

4  ~  r- 

W  4  0  4 

— 

i 

C  J  t 

—  c 

X 

o  j  c  «  c 

s 

C  _J 

o—  o 

I  G  JC 

o 

»  r  i 

c  • 

Ul 

1  ~  1  O  1 

— 

i  r* 

1  O  1 

—  »  ~  t 

o 

l 

►- 

Uj  a  UJ 

.*  UJ 

-j 

A- 

uj  a  ui  2  w 

*- 

w  a 

u  2  u 

u  a  u  r 

u 

0  » -  aj 

-  ru 

u» 

-•a-  <A  o  n 

A-  A- 

aj  a  4 

O  A-  Aj 

a 

0 

A*  Otff 

->  c* 

► 

ff  oo  Off 

OOMtff 

n  o  • 

o 

<A 

«- 

-  4 

u 

*-  0-4 

X 

CT  -  4 

0  A 

— 

X 

4  — 

*  C 

X  o 

0 

«-*  A  O 

0  — 

M 

e 

•  • 

«  *  • 

•  • 

• 

0  - 

r* 

X 

0  M  m 

0 

n 

0  — 

n 

u 

Ui  0  a  x 

J~ 

2 

UJ 

oa  4  - 

UJ  0  A 

4  —  — « 

uj  o  a  4 

»• 

•hj 

AJ  &  O 

-•  O 

O 

-J 

0  a  a—  o 

-J  A.  A 

O—  O 

J«  A  O 

o 

u 

O  A  1 

-  • 

A* 

u 

OA  I  —  1 

O 

O  A- 

1  -  • 

u  o  • 

— 

• 

J"  o  u 

M  UJ 

UJ 

»■ 

n  c  W  »  U 

A 

n  C  u  «  u 

►  n  o  u 

■ 

UJ 

0 

4 

a 

4J 

4  n 

u 

A  «- 

c  X 

A. 

K 

0 

Aj  4 

O  A 

4 

0 

0 

K 

A- 

(A  0 

• 

4 

A- 

0 

*-  4 

►-  4 

*- 

0 

• 

•  • 

• 

«4 

lO 

m  n 

—  n 

n 

1 

* 

1 

i 

62 


STRESS  (OYNES/cm) 


STRESS  ( DYNES /cm  ) 


AFWL-TR-69-73 


Tina:  8.5  x  10“ '  sec 


6 


ESS  (DYNES/cm) 


AFWL-TR-69-73 


DOCUMENT  CONTROL  DATA  -  R  &  D 

Serurrfir  .  /  title.  h«>./v  «-f  n.Sjffwr!  nn.j  .*/•«  -  *  r*  .*■«*  enf^rrj  *fi«*r*  ?.*:«•  ucfuJi  rrjmrf  »»  i  ,*«  •>. ' ;  (i  e  J 


1  O  R :  G  1 N  A  "  %  G  *C  *  V1  **  auf.*»t>f  I  V*.  Mf.  PCR  ’  f  C  ,  ’  C  i.  *‘‘Vi  r  *  "t’S 


Air  Force  Weapons  Laboratory  (WLRP) 
Kirtland  Air  Force  Base,  New  Mexico  87117 


UNCLASSIFIED 


h  CROC 


3  REPOfi  ’  Title 

THE  INCLUSION  OF  FRACTURE  IN  THE  PUFF  COMPUTER  CODE 


a  Descriptive  notes  (Type  of  report  end  inclusive  dates ) 

June  1968-May  1969 


5  AotmOpi.Si  (rinr  name,  middle  initial,  fill  nimpi 

Richard  J.  Scammon,  Captain,  USAF 


_  T  0*TE 

July  1969 


9a.  CONTRACT  OR  CR*nT  no 


6.  ♦-  ROJEC  7  NO 


c  Subtask  No. 


5710 
AA  1106 


It*.  TOTAL  NO  OP  PAGES 

i  76 

7b.  NO  O  P  RE  F  S 

None 

9a.  ORIGINATOR'S  REPORT  numbER(S» 

AFWL-TR-69-73 

|  9b.  OThER  REPORT  NOiS)  (Any  other  numbers  that  may  be  assigned 

thia  report) 

io  distribution  statement  xhis  document  is  subject  to  special  export  controls  and  each 
transmittal  to  foreign  governments  or  foreign  nationals  may  be  made  only  with  prior 
approval  of  AFWL  (WLRP),  Kirtland  AFB,  NM,  87117.  Distribution  is  limited  because 
of  the  technology  discussed  In  the  report.  _ 


11  SUPPLEMENTARY  NOTES  12  SPONSORING  MILITARY  ACTIVITY 

AFWL  (WLRP) 

Kirtland  AFB,  NM  87117 


S3  ABSTRACT 

(Distribution  Limitation  Statement  No.  2) 

This  report  describes  in  some  detail  the  addition  of  a  fracture  routine  to  PUFF  66,  a 
one-dimensional  Lagrangian  hydrodynamics  computer  program.  The  report  concerns  itself 
mainly  with  the  logic  required  in  creating,  following,  and  deleting  free  surfaces 
using  a  simple  tension  criterion  for  fracture  plane  location. 


DD  ,”^,1473 


UNCLASSIFIED 

Security  Cl nssifi ration 


